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(g) New cephenn compounds of the formula: 




CM 



0) 

to 



wherein R' is amino or a protected amino group; 

R* is hydrogen, lower allcyl which may be substituted 
with suitable substituentis); lower alkenyl. lower 
alJcynyl. cydoOowerMIM* cycloOower)allcenyl. or O 
containing 5>membered heterocyclic group substi- 
tuted with oxo group(s); 
RVis a group of the fornnlula: 



carrier or excipient The Invention also relates to the inter- 
medlatie compounds 



and 




H00C.CH-(CH-)_COMH 

CO 
NH- 



wherein X is hydrogen or carbamoyl; and 
RMs -eOO-; or 

R' Is 2*lpvyer alkyi-5H>xo-6-hydroxy-2.5^ihydr6-1. 
2Atri8zihytdilo; and 

O R^'scarboxy or protected carboxy, and pharmaceut- 

fcally acceptable salts thereof, and process for their prepara- 
w tion, and also a phannaceuticai composition oompristng, as 
^ an effecth^e ingredient the above compound In association 
with a pharmaceutically acceptable/ substantlaily nontoxic 




coo 



and their prepsratlbh. 



Croydon Prfntfno Compuiv Ud. 
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CEPHEK GQMPOUNDS. PROCESSES FOR THEIR I >RigT>&RATTnM 

PHARMACEU3?!ECAI. COMP OSITIONS CONTAlNlNa ToMV l^ERMEDIATES 
ARD THEIRuJiREPARATMQW " 

tiffe's^^^i^^^^ inventida relates to new ceDhem 
c;cm|)b^fif^ acceptable salts thereof* 

More par t^ctilis^^ to new cephem compotinds .atid 

phaxiiiaceuti tally accept ab^^ salts there.o£» which . 
ibitiniicr6i>ial activities and to processes fbr • preiparation 
-^thereof i ltd; coxnpois^^io^ comprising the 

same, and to a method of using the same theTapeutically 
in the treatment of infectious diseases in hxaman being 
and animals. 

Accordingly, it is? one object of the present 
inventi 0X1 to provide new cephem -compoixDids and phanaa* 
ceutically acceptable salts thereof , which are active 
against a number of pathogenic micfoorganisffi45, 

Anothe,r jjbj ect of the pre^eiit' inVtotii^^ 
provide processes for the prej>aratibn of ne>r Cjephem 
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compounds and pharmaceutical ly acceptable salts thereof. 

A further object of the present invention is to 
provide pharmaceutical conqjosition comprising, as 
active ingredients, said new cephem compounds and 
pharmaceutically acceptable salts thereof. 

Still further object of the present invention is 
to provide a method for the treatment of infectious 
diseases caused by pathogenic bacteria in hixman being 
and animals. 

The object nev cephem compounds are novel and 
can be represented by the following general .formula CI). 




wherein R ±s,ah±xip or a protecxed amino group; 

H is hydrogen, lower alkyl which may be substituted 
with suitable substituent(s) , lower alkenyl ./ 
lower alkynyl, cyclo( lower )alkyl , . cyclo(lower)^ 
alkenyl, or 0 containing 5-meinbered heterocyclic 
group substituted with oxo .group Cs) ; j 



t3 +1^^^--'^^ 

"fi^ is a group of the -f ormula: - --lf_y^ . wherein 

X is hydrogen or carbamoyl; 

is -COO^; or . * 

R is 2-lower alkyl--5-oxo-6-hydroxy^^^ 
lf2,4-tri1aiinylthioj and 
R is carboxy or protected carboxy. 
According to the present invention, the object compound 
(I) pan be prepared by the following processes • 
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H 

Process i ^ 



R^— ^^C-COOK (III) 



or its reactive derivative 
j a at the carboxy group or a 

- salt thereof 




or its reactive derivative 

at the amino group or a salt thereof 



fi XT 

•■E' 

a) 

■ or a sal-t thereof 

Process g 




4 



1 S 

V 2 44a : « 



trc-ccjNH — i — r' T 



(xm) eiv) 

25 or a salt thereof pr its reactive derivative 



OR'' 



35 



(I ) 

or a salt thereof 
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Elimination of the 
-cT-n-LUivn— r— r . Proteotive group of 



OR 

(lb) 

or a. SiEilt thereof 

or a salt thereof 
Process 4_ 

Elimination of the 
. w ' ppo-biectiye group 

OR . . . - 

. CId) ■ 

or a salt thereof 



Cle) 

or a s^lt thereof 
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vhereia R^, R^, and R^ are each as defined above; 
B is a group which can he substituted with a group of 
the formula: R^ wherein R^ is as defined above; 
R is a compovmd of the foraxila: j/'^^V^^ wherein 

X is as defined above and 

4a ' 
R is carboxy; or 

R is a compovmd of the fornula: R^^-H wherein R^^ is 2- 
lo^^er^alkyl-5-oxo-.6-hydroxy-2, 5-dihydro-l, 2, 4-tria2inylthio 
and R is carboxy or protected carboxy; 
2a 

^® a protected carboxy ( lower )alkyl; 
%c ^ carboxy (lower )alkyl; and 
H is a protective group of hydroxy. 

Among the starting conpounds of the present invention, 
some of the compounds of the fdrmulada) are novel end 
can be prepared by the following methods. 





<2 y , ^ 

(III) ; R*^(V) 

or its reactive derivative or its reactive derivative 

^^^l^f^^^^o^y EToup OT SL at the anino group or a 

salt thereof salt thereof 

Qr2 R4b 



2. 

R 



(VI) or a salt thereof 

X XI ^ - c-COinP-T— ^ " ^ ^ . . Bliaination of the protec- 

^<?Jh I r 1 tive grouT^ of earboxv 

dR2a R4b 
T jT (TTII) or a salt thereof 

(VIII) or a salt thereof " 
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wherein. R\ R"^,. R ft. and R are each as defined abovey 

R^* is lover alkanoyl(lower)alkanoyloxy and R*^ is 

cajrboxy or irrotected carboxy* 

Further » sqme of the compound (II) can be prepared 

by the following methods* ' * 



X 



0 

10 *»**\s5/ ^j-jj ^ salt thereof 



gEO 0 <50QH 



CO 0^ 



Elimination of 
~ the protective group 



HOOC-CH-(CH^),COMH-r--r'^ ■l-/7-s^X -5® proxecxive group 

I * 2'3 ^^I^J 'm^^^J^ amino at 7-positiom 



COO" 




15 (21) or a salt thereof 

.0 000- 

20 (XII) or a salt thereof 

wherein X is as defined above and R*^ is a group which can 
be suhstituted with a group of the formula: +« 



25 




Among these C(»irpoundSf the coi&pound (XL) is novel 



Regarding the ob;feot compounds (I), (lb), (Ic)» (Id) 
and (le) and the starting compounds (III), (TI)> (TII)> 
(VIII) and (XIII), it is to be 

tmdeTstood xH&t they include tAutomexic isomers « 
36 That is, in case "that the group of -the formula: 

N j^— (R^ is as defined above) is contained in 

the molecules of said object and starting 
compounds, said group of the formula can 
also be alternatively represented by its .tautomeric 
35 V ■. . ■ 



N T 
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formula: "j^"~jP imino or a protected 

jjll=i^ imino grouP.) That is, the 

both of 5aid groups are in the 
state of equilibrium each other -and such tautomerism 
can be represented by the following, equilibrium. 



r1 




wherein R^, and ' are each as defined above. 

These types of tautomerism between the anino- 
compoi^id and the corresponding imino -compound as 
stated above have been well known in the literature, ' 
and it is obvious to a person skilled in the arts that 
both of the; tautomeric isomers are easily convertible 
reciprocally and are included within the same category 
of the • compound pex se. 

Accordingly, the both of the taiitomeric forns of the 
object and starting conpounds as mentioned above 

are clearly included within the scope 
.. .of the present invention. In the present specification 
and claims.. the .object and starting eOifipbuhds including 
the group Of such tautomeric isomW^ represented by 

using one.oif the expressions therefor, that is the 
formula: N~~ 

et^ - f.rt'J^^v ^^^^ CI), 
Tr;v T^' (Id) and (le) and the starting compounds 

(III), (VI), (VII), (yiii) and (XIII), it is 
to be understood that said object and starting compounds 
incluae syn isomer, an ti isomer and a mixture thereof . 
For example, with regard to the object cbmpotmd (1), syn 
isbmer means one geometrical is omejf having the partial 
structure represented by the following formula: 
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(wherein R and R are each as defined above) and anti 
isomer means l:he other geometrical isomer haying the 
partial structure represented by the following frxirmula; 



(wherein R and R are each as defined above). 



Regarding ^he other pbdect and starting connounds 
as mentioned above, the syn isoner and the anti isomer 
can also be referred to the seme geometrical isomers, 
as illustrated for the comppvmd CI) . 

Suitable pharmaceutically acceptable salts of 
the object compounds CI) are conventional non- toxic 
salt and include a metal salt such as an alkali^netal 
salt Ce.g^. sodium salt,, potassium salt, etc.) and an 
alkaline earth metal salt Ce.g. calcium salt, magnesium 
salt, etc.), an ammonium salt, an organic base salt 
(e.g. trimethylamine-salt, tr iethyl amine salx. pjrxi dine 
salt, picoline salt, dicyclohexylamine salt, N,N'- * 
dibenzylethylenediamine salt, etc.), an organic acid 
salt (e.g, acetate, maleate, tartrate, methMiesulfonate , 
benzenesulf onate . formate . toluenesulf onate , ^tc . ) . an 
inorganic acid salt (e.g. hyi^rochloride , hydrobromide , 
hydroiodiide, thiocyanate, 

sulfate, phosphate, etc.^. or a salt vith an amino acid 
(e.g. arginine, aspartic acid, glutamic acid, etc. J , 
tod the like. 
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In the above and subsequent descriptions of the 
present specification, suitable exaaples and illustra- 
tions of the various definitions which the present 
invention include within the scope thereof are explained 
in details as follows. 

The term "lower" is intended to mean 1 to 6 carbon 
atoms, xmless otherwise indicated. 

Suitable "protected . amino" for may 
include an acylamino or an amino • group substituted by a 
conventional protecting group such as ar (lower) alkyl 
which may have at least one suitable substituent (s) , 
(e.g. benzyl, trityl, etc.) or the like. 

Suitable acyl moiety in the term "a cyl amino" -may 
include carbamoyl, aliphatic acyl group and acyl group 
containing an aromatic or heterocyclic ring. 'And, 
suitable examples of the said acyl may be lower alkanoyl 
(e.g. formyl, acetyl, propionyl, butyryl , isobutyryl, 
Valerj'l, isovaleryl, oxalyl, succinyl, pivaloyl, etc.); 
lower alkoxycarbonyl (e.g. methoxycarbonyl , ethoxy- 
carbonyl , propoxycarbohyl , 1 -cyclopropyle thoxycarbonyl , 
isopropoxycarbonyl , buto?c>'carbonyl , tertiar>'butoxy-. 
carbonyl, pentyloxycai-bonyl hexyloxycarbonyl , etc. ) ; 
lower; alkahesulfonyl (e.g. fcesyl, ethanesulfonyl, 

propanesttlfonyi , isoprbpanesulf onyl , butanesulf onyl , 
etc.); 

arenesulf onyl (e.g. bentehesulf onyl, tosyl, etc. ) ; 
aroyl (e .g . benzoyl , toiuoyl, xyloyl, naphthoyl , 
phthaloyl j indancarbony 1 , e tc . ) ; 

ar ( lower) alkanoyl (e.g. phenyl ace tyl , phenylpropiony 1 , 
etc.); •• • • 

ar (lower) alkoxycarbonyl (e.g. benzyloxycarbonyl , 
phenethylo3cy carbonyl , etc.) , and the like. * 
The acyl moiety as stated above miy have at least one 
suitable Substituent (s) such as halogen (chlorine, 
bromine^ fluorine, and iodine), lower alkanoyl as stated 
above, or the like. . 



-Lio..- ! 

Suitable "lower alkyl" for R is one having 1 to 6 
carbon atom(s) and may include methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, tert-butyl, pentyl, tert- 
pentyl, hexyl and the like, and preferably one having 
1 to A carbon atom(s). 

Suitable "lower alkyl" being the substituent on 
1,2,4-tria2inylthio f or and lower alkyl moieties 
the terms "protected carboxy(lower) alkyl" and "carboxy 
(lower ) alkyl " C€ui be referred to the ones as exesqpli- 
fled above. 

"Lower alkyl" for R may be substituted with 1 to • 
3 suitable substituentCs) such as 

halogen (e«g. chlorine, bromine, fluorine or 
iodine); carboacy; protected caj;boxy as mentioned 
belowi lower eOkylthio C e.g., methy;11^ ethylthio, 
propylthio , butylthio , etc . ) ; aryl (e.g., phenyl , tolyl , 
xylyl, mesityl, cumenyl, etc.); or the like. 

Suitable lower alkenyl may include vinyl, allyl, 
isopropenyl, 1-propehyl, 2-butenylf, S-pentenyl and the 
like, preferably one having 2 to 4 carlbon atoms. 

Suitable Ibwer alkynyl may includ.e one having 2 to 
6 carbon atoms, for example, ethynyl, 2-propynyl, 2- 
butynyl, 3-pentynyl, 3-hexynyl, or the like, preferably 
one having 2 to 4 carbon atoms. 

Stii table cycle (lower) alkyl m^y include one having 
3 to 6 carbon atoms, for example, cyclopropyl, cyclo- 
butyl, cyclopentyl, cyclohexyl or the like, preferably 
one having 4 to 6 carbon atoms.. 

Suitable cycloX lower )aikenyl may include one 
having 3 to 6 carbon atoms, for example, cydoperitenyl, 
cyclohexenyl, qt the like, preferably one having 5 or 6 
carbon atoms. 

Suitable 0 containing 5-membered heterocyclic 
group may Include saturated or unsaturated one, for 
example, dlhydrofuryl, tetrahydrofuryl. 
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or the like, which Is substituted with 1 or 2 oxp 
group(s). 

Suitable protected carboxy and protected carboxy 
moiety in the term "protected carboxy ( lower )alkyl« may 
include esterified carboxy in which said ester may be ' 
the ones such as lower alkyl ester (e.g., methyl ester, 
ethyl ester, propyl ester, isopropyl ester, butyl ester, 
isobutyl ester, t-butyl ester, pentyl ester, t-pentyl 
ester, hexyl ester, 1 -cyclopropylethyl ester, etc.), 
wherein lower alkyl moiety may be prefer^ably one 
having 1 to 4 carbon atom( s) ; lower alkenyl ester 
(e.g., vinyl ester, allyl ester, etc.); lower alkynyl 
ester (e.g. > ethynyl ester- propynyl ester, etc.); 
lSiono(or di or trl)-halo-(lower)alkyl ester (e.g., 
2-lodpethyl ester, 2,2,2-trlbhldroeth3rl ester, etc.); 
lower alkanoyloxyX lower )alkyi ester (4.g., acetoxy- 
meth:^l ester, prbpiohyloxyiiethyl est^rV i-acetoxypropyl 
est^r, valerylbxymethyl ester, pivaloylox^ethyl ester, 
hexafioyloxymethyl e^ter, l-abetoxyethyl ester, 2-propio- 
nyloxyethyl ester, i-lisobutyryloae^eibyf etci); 
lower alkanesulfdnyl(Idwer)fiajcyi^^^^e^^^^^ mesyl- 
methyl ester, 2-iaesyiethyl ester etc.) i 
ar(low^r)ailjyl ester, fdr example, pheiijyl( lower) alkyl 
ester which may be submtiited with oiie or more suitable 
substituent(s) (e.^;., benzyl ester, 4-meiaioxyben2yl 
ester, 4-nitrobenzyl ester, pheneihyl ester, trityl 
ester , dlphenylmethyl ester, bis(methbxy^enyl)inethyl 
ester, 3,A-dimethoxybenzjrl iester, 4-hydr<>xy-5, S-ditertl- 
arybutylbenzyl ester, etc.); 

lower alkoxycarbonyloxy (lower) alkyl ester (e.g., metho- 
xycarbonyloxymethyl ester, ethoxycarbonyloxymeliiyl 
ester, ethoxycarbonyloicyethyl ester, etc.) which may 
be substituted with azido; 
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a heterocyclic ester, preferably benzotetrahydrofiiryl 
ester which may be substituted with oxo group, more 
preferably phthalldyl ester; 

aroyloxyC lower )alkyl ester (e.g. , benzoyloxymethyl 
ester, benzoyloxyethyl ester, tbluoyloxyethyl ester, 
etc.); aryl ester which may have one or more suitable 
substituent(s) (e.g. , phenyl ester, tolyl ester, 
tertiary-butylphenyl ester, xylyl ester, mesityl ester, 
cumenyl ester, etc.), and the like. 
Preferable example of protected carboxy may be lower 
alko3;ycarbonyl (e.g., methoxycarbonyl, ethoxycarbonyl, * 
prppoxycarbonyl, butoxycarbonyl, t-butoxycarbonyl, 
t-pentyloxycarbonyl, hexyloxycarbonyl, etc.) having 
2 to 7 carbon atoms, preferably one having 2 to 5 car- 
bon atoms and phenyl (lower )alkoxycarbonyl which may be 
substituted with nitro (e.g., 4r-nitr obenzyloxycar bonyl , 
benzyloxyoarbonyl, 4-nitrophenethylpxycarbonyl , etc . ) . 

Preferable example for R^^ said R^^ may Inciu^ 
acyloxyr halogen, azido and th^ ?^4^^r wherein acyl 
moiety in the term *<acyloxy" and halQgen can be referred 
to the ones as exemplified hereinbefore. 

Suitable protective group of Jtiydroaiy may include 
aforesaid acyl, ar( lower )alkyl(e.fi;. , benzyl, trityl, 
etc.) and the like. 

Suitable Ipwer alkanoyl( lower )alkandyloxy may 
include acetoacetoxy, propionylacetos^, acetopropionyl- 
oxy and the like. 

Preferred embodiments of the ob;)ect compound (I) 
are as follows. 
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Preferred embodiment of Is amino; 
R is hydrogen, lower alkyl, ar(lower)alkyl [more pre- 
ferably trlphenyl(lower)alkyl], lower alkylthlo( lower) 
alkyl, halo- (lower) alkyl [more preferably trihalo( lower) 
alkylj, carboxy-(lower)alkyl, esterlfled carboxy( lower) 
alkyl [more preferably lower alkoxycarbonyl( lower) alkyl 
or phenyl(lower)alkoxycarbonyl(lower)alkyl], lower 
alkenyl, lower alkynyl, cyclp( lower) alkyl, cyclo(lower) 
alkenyl, or tetrahydrofuryl substituted with oxo group": 



3 

R is a group of the formula 



wherein X is 



hydrogen or carbamoyl and R^ is -COO" ; or 

R is 2-lower aikyl-5-03co-6-hydrbxy-2,5-dihydro-1 ,2,4-. 
triazinylthi6 and R^ is carboxy. 



The processes for preparing the bb^ect compounds 
are explained in details in the followlxi^. 
K'ocess 1 

20 The object compoimd (I) can be prepared by 

reacting the compound (II) or its reactive derivative 
at the amino group or a salt thereof with the compound 
(III) or its reactive derivative ^t the carboxy group 
or a sialt thereof . 

25 ^"'^^l® reactlvei derivaM^ 

j of the compound (II) may indlud^ conveintional reactive 

derivative used in amidatioh, for example. Schiff's 
! base type iniino or its tautomeric fehiimine type isomer 

j foiTned by the reaction of the com^otind (XI) with a 

: 30 carbonyl compound; a silyl derivative formed by the 
reaction of the confound (II) with a silyl compound 
such as bis (trimethylsilyl)acetaifltide, trfmethylsilyl- 
acetamide or the like; a derivative formed by reaction 
of the compound (il) with phosphorus trichloride or 
35 phosgene, and the like. 
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Suitable salt of the compoxind (II) may include 
an acid addition salt such as an organic acid salt 
(e.g«9 acetate, maleate, tartrate, benzene siilfonate, 
toluene sulfonate, etc.) or an inorganic acid salt 
(e.g., hydrochloride, hydrobromide, sulfate, phosphate, 
etc.); 

a metal salt (e«g*, sodium salt, potassiim salt^ cal*- 
cium salt, magnesium salt, etc); ammonium salt; an 
organic amine salt (e.g., triethylamine salt, dioyclo- 
hexylamine salt, etc»), and the like. 

Suitable reactive derivative at the carboxy group 
of the compound (III) may include an acid halide, an 
acid anhydride, an activated amide, an activated 
ester, and the like« The suitable example may.be an 
acid chloridp; an acid azide; a mixed acid anhydride 
with an acid such as substituted phosphoric acid (e.g., 
dlalkylphosphoric acid, phenylphosphoric acid, diphenyl 
phosphoric acld^ dlbenzylphosphorlc acid, halogenated . 
phosphoric acldy etc.), dlallcylphosphorous acid, 
sulftarbus acid, thlosulftu?lc acid, sulfuric acid, alkyi 
carbonic acid, aliphatic carboxyllc acid (e.g., plvallc 
acid, pentanolc acid, Isopehtanolc acid, 2-e*Uiyibut3n:*lc 
acid, acetic acid or trlchldroacetic acid, etc.) or 
aromatic carboxyllc acid (e.g;^ benzoic acid, etc.); 
a symmetrical acid anhydride; an activated amide with 
Imidazole, dlme-Uiylpyrazole, trlazole or tetrazole; or 
an activated ester (e.g., cyanometiiyl ester, methoxy-* 
methyl ester, dlmethyliminbmiethyl f (CHj)2N = CH-J ester 
vinyl ester, propargyl ester, p-nltrophenyl ester, 2,4- 
dinitrophenyl ester, trichlorophenyl ester, pentachlo- 
rophenyl ester^f me syl phenyl ester, phenylazophenyl 
ester, phenyl thioester, p-nitrophenyl thioester, p- 
cresyl thioester, carboxymethyl thioester, pyranyl 
ester, pyridyl ester, piperidyl ester, 8-quinolyl thio- 
ester, or an ester with NtN-dimethylhydroxylamine, 



1-hydroxy-2-(lH>pyrldone, N-hydroxysuccinlmide, N- 
hydroxyphtalimlde or 1-h3'droxy-6-chloro-1H-benzotrl- 
azole, and the like. These reactive derivatives can 
be optionally selected from them according to the kind 
of the compound (III) to be used. 

The salts of the compound (III) may be salts 
with an Inorganic base such as an alkali metal salts 
(e.g., sodium or potassium salt), or an alkaline earth 
metal salt (e.g., calcium or magnesium salt), a salt 
jwith an organic base such as trimethylamine, triethyl- 
'amine, pyridine, a salt with an acid (e.g., hydrochlo- 
ric acid or hydrobromic acid) or the like. 

The reaction is usually carried out in a con- 
ventional solvent such as water, acetone, dioxane, 
acetonitriie, chloroform, methylene chloride, ethylene 
chloride, tetrahydrofuran, ethyl acetate, N, N-^dimethyl- 
fDrmamide. pyridine or any other organic solvent which 
:d,oes not adversely influence to the reaction. Among 
j these solvents, hydrpphijic solvents may be used in 
a mixture with water. [ 

When the compound (III) ±s used In £ree acid form 
or its salt form in the reaction, the re.action is 
preferably carried out in the presence of a conventional 
condensing agent such as N,N-dicyclohexylcarbodllmide; 
N-cyclohexyl-N»-fflorpholinoethylcarbodiimider N-cyclo- 
hexyl-N' - ( A-diethylaminocyclohexyl ) carbodiimide ; N, N- 
diethylcarbodiimidej N,N-diisopropylcarbodiimide; 
N;^thyl-N'-(3-dimethylaminopropyl)carbodiliiiide; N,N- 
carbonylbis (2-methylimidazole) ; pentamethylene-ketene- 
N-cyciohexylimlne; diphenylketene-N-cyclohexylimine; 
etho^acetylene; ethyl polyphosphate; Isopropyl poly- 
phosphate; diethyl phosphorochloridite ; phosphorus 
oxychlpride; phosphorus trichloride; phosphorus penta- 
.cliloride; thionyl chloride; oxalyl chloride; 



I 



- . , ^0027599 

trlphenylphosphlne j N-ethyl-7-hydroxybenzlsoxazolltun 
f luDFoborate ; N- ethyl- 5-phenylisoxa2ollvim-3 • - sxilf onat e ; 
1- (p-chlorobenzenesulf onylpxy )-6-chlpro- tH-benzotria- 
zole; so-^called Vllsmeler reagent » for example (chloro- 
methylene) dlmethylainmoxiiuia chloride produced by the 
reaction of dimethylformaiDide with thionyl chloride or 
phosgene 9 a compound produced by the reaction of di- 
methylformamide with phosphorus oxychlpride, etc.; or 
the like. 

The reaction may be also carried out in the pre- 
sence of an inorganic or an organic base such as an al- 
kaLi metal hydroxide, an alkali metal bicarbonate, al- 
kali metal carbonatef alkali metal acetate, tri(lower)- 
alkylamine, pyridine, N-( lower )alkylmorpholine, N,N-di- 
(lower)alkylbenzylamine, N,N-di(lower)alkylaniline as 
exemplified below, or the like, unien the base or Hxe 
condensing agent is in liquid, it can be used also as 
a solvent. The reaction temp-erature is not critical, 
and the reaction is usually carried: out under cooling 
or at ambient temperature. ^ 

In the present reaction, a syn-isomer of the ob- 
ject compound (I) can be obtained preferably by con- 
ducting the reaction of the compound (II) with a syn- 
isomer of the starting compound (?II). 
Process 2 

The object compound (X) or a salt thereof can be 
prepared liy reacting /Uxe compoxand (Xlli) or a salt 
titiereof witii the compound (IV) or its reactive deri- 
vative. 

Suitable salt of the compound (XIII ) can be 
referred to the ones exemplified for tiqie conqpound (IX). 

Suitable reactive derivative of the compound . (XV) 
may include a metal salt such as an alkali metal salt 
(e.g., soditim salt, potassium salt, etc.) or the like« 
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The present reaction may be carried out In a 
solvent such as water, pho spate. buffer, acetone, chlo- 
roform, nitrobenzene, methylene chloride, ethylene 
chloride, dimethylformamlde, methanol, ethanol, ether, 
tetrahydrofuran, dlmethylsulf oxide, or any other 
organic solvent which does not adversely affect the re- 
action, preferably in ones having strong polarities. 
Among the solvents, hydrophilic solvents may be used 
in a mixture with water . The reaction is preferably 
carried out in around neutral medium. When the compound 
CXIII) or the compound (IV) is used in a free form 
the reaction is preferably conducted in the presence 
of a base, for' example, inorganic base suih as alkali 
metal hydroxide, alkali metal carbonate, alkali metal 
bicarbonate, organib base such as trialkyiamlne, and 
the like; The reaction temperature is not critical, and 
the reaction is usually cari-led out at ainblent - 
temperature, under warming or under slightly heating. 

The present reaction Includes, within Its Scope, 
the case that protected cai-boxy group Is converted 
to free carbOxy group during the course of the reaction. 

ftr'obess 

The object compound (Ic) or a salt thereof can 
be prepared by subjecting the compound (lb) or a salt 
thereof to elimination reaction of the protective 
group Of carboxy. 

suitable salt of the compound (lb) can be 
referred to the ones as exemplified for the compound 

The present reaction la carried out in accordance 
with a conventioiiai method such as hydrolysis, re- 
duction or the like. 
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In case that iAie protective group Is an ester ^ 
the protective group can be eliminated by hydrollsls« 
Hydrolysis Is preferably carried out In the presence 
of a base or an acid. Suitable base may Include an In- 
organic base and an orgsoilc base such as an alkali 
metal (e.g. 9 sodium, potassium, etc.), an alkaline 
earth metal (e.g., magnesium, calcium, etc.), the 
hydroxide or carbonate or bicarbonate thereof, trlalkyl 
amine (e.g., trlmethylamlne, trlethylamlne, etc.), 
plcoUne , 1 , 5-dlazablcyclo [4, 3» OJnone-5-ene, 1 , 4-dla- * 
zabicycloC2,2,23octane, 1 ,8-dia2ablcyclor5,4,0IIundecene 
7» or the like. Suitable acid may Include an organic 
acid (e.g., formic acid, acetic acid, propionic acid, 
trlfluproacetic acid, etc.) and an Inorganic acid 
(e.g., hydrochloric acid, hydrobromlc acid, sulfiarlc 
acid, etc.). 

The reaction is usually carried out in a solvent 
such as water, an alcohol (e.g., methanol, ethanol, 
etc.)> ^ mixture thereof or any other solvent which 
does not adversely influence. to the reaction. A liquid 
base or acid can be also used as the solvent. The 
reaction temperature is not critical and 1±ie reaction 
is usually carried out under cooling to warming. 

Reduction can be applied preferably for elimina- 
tion of the protective group such as 4-nltrobenzyl, 
2-lodoethyl, 2,2,2- trlchloroethyl, or the like. The 
reduction method applicable for the elimination re- 
action may Include, for example, reduction by using a 
combination of a metal (e.g.^ zinc, zinc amalgam, etc.. 
or a salt of chrome coinpound (e.g., chromous chloride, 
ohromdus adetatet etc.) and an organic or inorganic 
acid (e.g., acetic acid, propionic acid, hydrochloric 
acid, etc.); and conventional catalytic reduction in 
the presence of ai conventional metallic catalyst (e.g., 
palladium-carbon, etc.). 
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The objecu ccTupouiid (I ^ or a salt thereof can be 
prep^ed by subjecting th.e cocpotaid (Id) or a salt 
thereof to slisiiiiatlcn reactica of the protective group 
of hydroxy. 

Suitable salt of the ccapound (Id) can. be referred 
to the ones as .exenplif ied for the coapouad (II) , - 

The present elisii:iatioii reaction can be carried 
out according to substantially the same naaaer as that 
"of acidic hydrolysis in Process 3 . 

The preparation for. preparing the starting conpounds 
are explained belov - in detail. 

Pretiaratibn "1 • 
The conpouiid (VI) or a salt thereof can be prepared 
■ by react ing the ccispottnd (III) or its reactive derivatire 
at the carbpsry group or a salt thereof with the coapound 
(V) or its reactive derivative at the arcino group or a 
' salt thereof, . 

Suitable reactive derivative and salt for the coapound 
(V) can be referred to the ones as Exemplified for the 
coapovjhd (II), 

?he preseht reaction can te carried out in substan- 
"*=^^l^y the sejse narinei* as that of Process 1 . 
Pre-saration 2 

The co-'^pound (VIII) or a salt thereof can be prepared 
by subjecting the coapound (VII) or a salt thereof to 
elinination reaction of the protective group of carboxy. 

Suitable salt of the compound (VTI) can "be referred to 
the ones as exeffiplified for the coiapound (II), 

• The present reaction can he carried out in substantially 
the sase nanner as that of Process 3 . 



Pre'^arc^ion ^ 



The conppund (XI) or a salt thep?eof can be prepared 
by reacting the cpripound (IX) or a salt therfof rith 
the co-pound (X), 
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Suitable salt of the conpoui^Q {1^) caxi be referred to the 
ones as exemplified for the compotind (II) • 

The present reaction can be carried out in substan- 
tiall3^ the sane nanner as that of Process 2 . 
jPreiParation 4 

The compound (XII) or a salt thereof can be prepared 
by subjecting the conpound (XI) or a salt thereof to 
elimination reaction of the protective group of amino 
at 7-position» 

The present elimination reaction is carried out by a 
method" by reacting the cosapound (XI) or a salt thereof 
V7ith icino- / 

hsiogeaating agent and then v±th iaiinoetlierifyiiig agent 
aaid, if liecessary, subjecting tjie resulting . corooimd to 
hydrolysis. 

The present reaction is carried oiit according to 
a conventional method . 

In the aforementioned reactions and/or the post- 
treating d£ the reactions -of the 
present invention, the aforementioned geometrical 
isomer .and/or tautomeric isomer iiiay occasionally ±>e 
transformed into the other geometrical isomer and/or 
tautomeric isomer and such cases are to be ^Iso included 
in the scope of the present invention* 

In case that the object compound (I) has a free 
carboxy group and/or a free amino group, it may be 
transformed into its pharmaceutically acceptable salt 
as aforementioned by a conventional method. 

The object compound (I) of the present invention * 
exhibits high antiinicrobial activity and inhibits the 
growth of a number of microorganisms including 
pathogenic Gram-positive and Gram-negative bacteria. 

BAD ORIGINAL g 
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For therapeutic administration, the cephalosporin 
compounds according to the present invention are used 
in the form of pharmaceutical preparation which contain 
said compounds in admixture with a pharmaceutically 
acceptable carriers such as an organic or Inorganic 
solid or liquid excipient suitable for oral, parenteral 
or external administration. The pharmaceutical prepa- 
rations may be in solid form such as capsule, tablet, 
dragee, ointment or suppository, or in liquid form 
such as solution, suspension, or emulsion. 
If desired, there may be included in the above prepa- 
rations auxiliary substances, stabilizing agents, 

wetting or emulsifying agents, buffers and other 
commonly used additives. 

While the dosage of the compounds may vary from 
and also depend upon the age and condition of the 
patient, an average single dose of about 50 mg., 100 
mg., 250 mg., and 500 mg. of the compounds according 
to the present invention has proved to be effective 
for treating of infectious diseases caused by a number 
of pathogenic bacteria. In general amounts, daily dose 
between 1 mg/body and about 1000 mg/body or even more 
may be administered. 

Now in order to show the utility of the object 
compounds (l), test data on anti-microbial activity 
of representative compounds of the present invention 
are shown below. 

Test method 

One loopfool of an wernlght culture of each test 
strain In Trypticase-soy broth (10® viable cells per - 
ml.) was streaked on heart Infusion ag^ (KT-agar) con- 
taining graded concentrations of antibiotics, and the 
minimal Inhibitory concentration (liic) was expressed 
in terms of >g/mz after incubation at 37°C for 20 hours. 
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(l) 7-[2-Sthoxyimino-2-(5-a22ino-li2,4-thl&di£3ol-5-yl)- 
acetasiido]-3- (l-^pyridiniomethyl )-5-cephein-4-c£x"bo3:ylate 
(sya isoiser) ... 
S ( 2 ) 7-X 2-Allyloxyiiriino-2-( 5-aisino-l , 2 , 4-thiadiazol-3- 
yl ) a c e t?ni d o ]-3- ( 1-pyridini omethy 1 ) -3-c epheiD-4-CEr"bo- 
xylp.teisyri is oner) 

(3) 7-[2-(2-Propynyloxyin,irxo)-2-(5-aciino-l,2,4-thia- 

dia2ol-3-yl)acetamido]-5-(lr-pyridii3ios:ethyl)-3-cephea;- 
2Q 4-carboxylate (syn isoiaer) 

(4) 7-[2-Cyclopentyloxyiininp-2-(5-amino-l,2,4-thia- 
d ia £ ol-3-y i ) a c e t ami d o ] -3- ( l-PJTi d ini pme thyl )-3- 

; ceph6Ci^4-carboxylate(syn isocer) 

: (5) 7-[2-(2-Cyclop6nten-l-yloxyiEiino)-2-(3-^E;iriO- 
l , 2 , <-thiadiazol-3-yl )ace-tanico]-3- ( l~pyridinionethyl )^ 
3-ceph€ni-4— car"boxylate(syn isoraer) 

(6) 7-'[2-Kethoxyimino-2-(5-aiaino-l,2,4-thiadia2ol-3- 
yl)acetar:icoJ--3--(l-pyridinioaethyl)-3-cephei2-4-C£rbo- 
xylateCsyn isomer) 

( 7 ) 7-[ 2-l8 opropoxyimino-2- ( 5-aiaino-l , 2 , 4-thiadia- 

aol-3-yl )ace taraido3-3- ( 2-meth;,'l-5-oxo-6-hydroxy-2 , 5- 

dihydro-l , 2 , 4 - tria2in-3-y 1 ) thi one thy i-3- c eph e=-4- 
cerboxyl.ic acid (syn Isoaer) 

(8) 7-[2-ithoxyi2siiio-2-(5-eiiiro-l,2,4-thiadiazel-3-yl)-- 
acetaiaidc]-3- ( 4— carbanoyl-l-pyridihioEethyl )-3-cephe2:- 
25 ^-carboxylate (syn isoraer) 



IS 



20 



20 



•3S 



BAP ORIGINAL 
ibi I III 



BNSDOCID: <EP .002759aA2_L> 



- 25 ^ 



0027599 



CD 

cr 

H- 
M 
H- 
CO 

O 

o 

cr\ 
V>3 



p 

<D 

H- 
tl 
O 
CO 

p 

o 
I 

O 
4^ 
VD 
O 



< 
P 
M 

P 
^< 

H- 
CO 



c 
o 

P 

H 
ro 



to 



o 
o 



O 
I 

fU 



CD 
c+ 

o 

c+ 

€0 

P 



CO 
H- 

Q 
V) 

c 

CO 



o 

CO 



0\ 



O 
O 



O 



O 



-4 
00 



VD 



CD 



M 
O 



o 
oo 



V>3 
VO 



00 



AJI 



ON 



V>1 



• 


O 
» . 


o 

• 


ro 




ro 


O 


VO 


o 



o 






• 


• 


• 


fo 






o 







M 
V>3 



ro 
O 



• A 
o 

k 



ro 
O 



VJl 



VJl 



fo 
o 



o 

VO 



ro' 
O 



CD 



VJl 
ON 



o 

VD 



V>J 
VD 



O 

o 
vn 



cr 

> — f-5 
CD 
CD 
c+ 

O 
<^ O 

B 
o 



vn 



B 



CP 



BNSOOCID: <EP .00S7598A^lj 



0027599 

Regarding the nomenclature of the compoiinds of the 
present invention (3-pyridiniuiLniethyl compound), there 
exists -c^^^ ri oraenclatures* For example, the foiloving 
cocpound (a ) is naned as 7--[ 2-methoxyiiLino~2~ ( 5-aniino- 
5 . l,2,4-thiadiazol-3~yl)8cetanido3--5--(l-pyriQinioaethyl)- 

5-cephe!L*-4-c:ar"bo3:ylate (syn isoner) or l<-[7- ^2-EJethoxy- 
iIDino•2- ( 5-aininc-l, 2 , 4-thiadiasol-5-yl)acetamido 
cephem-5-yl2ethyl]pyridiniuc-4-carhoxj'late (syn isoraer). 
Further , hydrochloric acid salt of the cor.pound (B) 
10 is nsjLed as l-[ (7-^JClino-4- 

carboxy-5-c€pher•-3-yl)^ethyl]pyricinivaD chloride or 
R- [ 7-aEin o- 5- c e ph en- 5-y Inse t by 1 ] pyr id ini ua-4- carboxy la t e 
hydrochloride. 

" ^ doo- coo- 

Ihe other coBipovajQS in the prj&sent speQixicatioa 
20 clgins ere slEil&rly, lianed and they erie aii included 

in the scope of the present invention. . 

. The loll cvin-r preparations end Zxacplee are civ en 

for the purpose of illustrating tie present invention* 
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Preparation 1 : 

Preparation of Methyl 5-amino-l,2,4-thiadia2ole- 
3-carboxylate . 

To a solution of l-ethoxycarbonylf ormamidine 
hydrobromide (16.6 g.) in absolute methanol (84 ml) 
was added a solution of sodium (1.93 g) . 

in absolute methanol (42 ml) at 0*C. To the mixture 
were added alternately bromine (12.8 g) and a solution 
of sodium (1.93 g) in absolute methanol (42 ml) at 
0*C and then to the suspension was added potassium 
thiocyanate (8.1 g) in. absolute methanol (100 ml). 
The reaction mixture was stirred for an hour at 0*C 
and for an additional 6 hours at ambient temperature. 
The mixture was filtered through cellulose powder and 
the filtrate was evaporated to dryness. The residue 
was dissolved in a mixture of ethyl acetate and water, 
and then the ethyl acetate layer was separated and 
dried oyer anhydrous magnesium sulfate. Thi solvent 
was evaporated and the residue was trituraVed with 
diethyl ether to give the title compound (9.0 g) , mp. 
202 to 20S*C. 

I.R. (Nujol) : 3400, 3250, 3100, 1710, 

1610, 1540 cm*^ 

N.M.R. (d^-DMSO) 

• i : 5.85 (3H, s)^ 8.25 (-2H, s) 
Preparation 2 ; 

Preparation of Methyl 5-£ormamido-l,2,4- 
■thiadia2ole-3-carboxylate. 

'To a mixture of formic acid (33 g) and acetic 
anhydride (22 g) was added methyl 5-amiiio-l,2 ,4- 
thiadia2ole-3-ca^boxylate (6.2 g) , and then the 
mixture was stirred for 2 days at ambient temperature. 
The reaction mixture was concentrated under reduced 
pressure and the residue was triturated with a mixture 
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of diethyl ether and n>hexane to give the title 
compound (7.2 g) , mp. 210 to 215*C. 

I.R. (Nujol) : 3100, 1720, 1680 cm'^ 
N.M.R. (dg-DMSO) . 
5 6 : 3.90 (3H, s) , 8.85 (IH, s) 

Preparation 3 i 

Preparation of S-Formamido-3- (2-methylthio-2- 
methylsulf inylacety$-l',2 ,4-thiadiazole . 

To a mixture of methyl' 5-formamido-l,2 ,4- 
10 thiadiazole^3-carboxylate (S.2 g) and methyl methyl - 
thiomethyl sulfoxide (6.1 g) in N,N-dimiethylformamide 
(100 ml). was added SO* sodium hydride (7.1 g) with 
cooling in an ice-hath. The mixture was stirred for 
an hour at amhient temperature and if or an additional 
IS one hour at 4P*C, After coplijig^ to ambjient tenqpera- 
' ture, methylene chloride (300 loil) was .added to the 
reaction mixture , and the resulting precipitates 
were collected by filtration and w;ashed^ Kith 
me thyiene chloride. The precipitates were added to 
^20 a stirred mixture of hydrocnlpric aci/d (14.7 ml) , 

ice-water (200 ml) and methylene chloride' (200 ml). 
;An insoluble aiaterial wa^ filtered, off and the 
methylene chloride Isiyer was separated from the 
filtrat^e. The solution was dried over anhydrous 
25 magnesium sulfate, evaporated and the res idtie was 
tifiturated with dii^thyl. ether xo give the title 
C0Jiq)ouhd (4.5 g), mp. 130 to 132*C. 

I.R. (Nujol) : 3100, 1680, 1670 cm*^ 
N.M.R. (dg-DMSO) 

« • ^-Z^ XSH, 2s) 
2 .28 

2 .68 J (2H, 2s) 
2.85 
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I'l^} (IH, 2s) 
5.80 



35 



8.86 (IH, s) 

■ Preparation 4 : 

• Preparation of S -methyl (5 -f ormamido-1 ,2 ,4- 
thiadia2ol-3-yl) thioglyoxylate . 

A mixture o£ S -foiTnamido-3- (2 -methyl thio-2- 
inethylsulfinylacetyl)-l,2,4.thiadia2ole (0.85 g) and 
sodium periodate (0.2 g) in glacial acetic acid 
(10 ml) was stirred for 45 minutes at 70»C. -The 
reaction mixture was evaporated and the residue was 
dissolved in a mixture of ethyl acetate and water, 
the mixture was adjusted to pH 7 with an aqueous 

of sodium b"icarbonate and treated with, an 
solution of sodium thiosulf ate. lie organl 
layer was separated, dried over anhydrbi^ magnesium 
sulfate and evaporated to dryness. Ihe residue was 
t:riturated with a mixture of die.thyl ether and 
.petroleum ether to give the title compound (280 ng) . 
iajp. 18j6 to 187«C. -j^ 
/ i:R. (Nujol) : 3100, 1680, 1660 cm"^^ 
N.M.R. ^(dg-DMSO) 

« : 2.55 (3H, s) , 8.95 (IH, s) 
Preparation S s 

Preparation of 2.Methoxyimino-2- (5-£ormamido- ' 
a,2,4-thiadia2ol-3-yl)acetic acid (syn isomer) . 

A Jttipcture of S-methyl (S.foTmamido.1,2,4- 
thiadiazol-S-yDthioglyoxylate (231 Tng) in methanol 
(2 ml) and IN-aqueous solution of potassium hydroxide 
(3.5 ml) was stirred for an hour at ambient tempera- 
ture. The mixture was adjusted to pH 7.6 with IN 
-hydrochloric acid, followed by an addition of 0- 
nethylhydroxylajoine hydrochloride (90 mg) and stir- 
ring for 30 minutes at ambient temperature. 
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The reaction, mixture wais neutralized with an aqueous 
solution of sodium bicia.rbonate and concentrated to 
remove methanol . The concentrated aqueous solution 
was adjusted to pH 4 with hydrochloric acid an.d 
S washed with ethyl acetate. The aqueous layer was 
adjusted to pH 1 with hydrochloric acid, saturated 
with sodium chloride and extracted with ethyl acetate. 
The extra.ct was evaporated to dryness and the residue 
was triturated with diethyl ether* collected by 

10 filtration and then dried to give the title compoimd 
(80 mg), mp. 185 to 186*C. 

(Nujol) : 3150, 1720. 1690 cm*^ 
N.M.R. (dg-DMSO) 

6 : 3.98 (3H, s), 8.84 (IH, s) 

is Preparation 6 ; 

Preparation of 2-Methoxyimiiio-2-C5-ftirmamido- 
jL.,2,4-thiadiazol-3-yl) acetic acid Csyn. isomer) 

A mixture o£ S-forma3aido-3-(2-methylthio-2- 
methylsulfinylacetyl)-l,2,4-thiadiazole (3.2 g) and 

20 sodium periodate (0.8 g) in glacial acetic acid 

(32 ml) was stirred for 45 miHutes at 70 •C. The re- 
sulting mixture was evaporated iend the residue was 
washed with»n-h^xane and then thereto were added 
methanol (20 ml) and IN aqueous solution^ of potassium 

25 hydrox:ide (40 ml). The solution was stirred for an 
hour at ambient temperature. The reaction mixture 
was adjusted to pH 8 with IN hydrochloric acid, 
:followed by an addition of 0-methylhydrdxylamine 
hydrochloride (0.96 g) and stirring for an hour at 

30 ambient temperature . The reaction mixture was neu- 
tralized with an aqueous, solution of sodixim bicarbonate 
and concentrated to remove methanol:. The resulting 
aqueous solution was washed with ethyl acetate , 
adjusted to pH I with 10% hydrochloric acid, 

35 saturated with sodium chloride and extracted with 
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with ethyl acetate. The extract was dried over 
anhydrous magnesium sulfate, evaporated, and the 
residue was triturated with diisopropyl ether to 
give the title compound (1.02 g) , mp. 185 to 186 ^C. 
Preparation 7 ; 

Preparation of 2-Methoxyimino-2-(5-amino-l,2,4- 
-thiadia2ol-3-yl) acetic acid (syn isomer). 

A solution of 2-methoxyimino-.2- (S-f ormamido- 
l,2,4-thiadiazol-3-yl)acetic acid (syn isomer) (1.4 g) 
in IN aqueous solution of sodium hydroxide (19.1 ml) 
was heated at SO" to 55 "C for an hour. To the solut- 
ion was added cone .hydrochloric acid (1.9 ml) under 
cooling in an ice-bath. The mixture was saturated 
with sodium chloride and extracted with ethyl acetate. 
The extract was dried over anhydrous magnesium sulfate 
and evaporated to dryness. The residue was triturated 
with diethyl ether to give the title compound (0,9 g), 
mp. 180 to IW-^C (dec.):.> 

.I.R. (Nujpl) : 3450, 3250 » 3100. 1715, 1610, 

1530 citt"^ ■ 
N.M.R. (d^-pMSO) 

6 : 3.90 (3H, s), iB.10 (3H, broad s) 
Preparation 8 

Ad mixture of 5-£ormamido*3-(2-methylthio-2- 
methylsul£inylacetyl)-l,2,4;-tliiadiazole (10 g) and . 
sodium periodate (2 .0 'g) in glacial acetic acid 
(SO ml) was stirred for 50 minutes at 70*'C. The sol- 
vent was evaporated and the residue was washed with 
n-hexane. To the residue was added IN aqueous 
solution of sodium hydroxide (160 ml) and the mixture 
was stirred for an hour at ambient temperature . To 
the Tie action mixture was added O^e thy Ihydroxyl amine 
hydrochloride X3.5 g) and the solution was adjusted 
to pH 3 to 4 with 10%'hydrdchloric acid and then 
stirred for an hour at ambient temjperatixre. After 
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an iasoluble material was filtered off, the filtrate 
was washed with etliyl acetate, adjusted to pH I with 
10% hydrochloric acid and extracted with ethyl acetate. 
The extract was dried over magnesium sulfate and 
S evaporated to dryness . The residue was triturated 

with a mixture of diethyl ether and diisopropyl ether 
to give 2-ethoxyimino-2-(S-formamido-l,2,4-thiadiazol- 
3-yl)acetic acid (syn •isomer) (4.5 g), mp* 165 to 168*C 
: (dec). • 

10 l.R. (Nujol) S 3450, 3170, 3050, 1730, 1690, 

1595, 1565 cm'^ 
N.M.R. (dg-DMSO) 

6 : 1.30 (3H, t, J=7H2), 4.30 (2H, q, 
JeTHz), 8.87 (IH, s) 

IS Preparation 9 

The following; cofiipotdids were ob^^^^ according 
•to a similar rnasner to that of Preparation 8. 

(1) 2-Propoxyi3tii^LO-2-'(S-£oimaiaido-^l,2 ,4^^^ 

. ; 3»yl) acetic acid (syn isomer) ,fmp. 168 to 170'?(2 (dec.) . 
20 I.R. (Nu3bl) : 3250, 314^^^^^ 

> ; 1590 , 1530 cm"^ 

N^M.*. (dg^ DMSO) 

. fir t 0.90 (3H, t, J=6Hz), 1.4-1.9 (2H, m), 
:*, X * .4.17 (2H, t, J«6H2), 8.85 (IH, s) 

(2) 2-Isopropoxyimino-2- (S-f ormamido-1 ,2,4 -thiadiazol- 
3-yl)acetic acid (syn isomer), mp. -180 to 182 (dec). 

I.R. (Nujol) : 3230, 1720, 1690, 1590, 1530 cm*^ 
K.M.R. (dg- DMSO) 

6 : 1.25 (6H, d, J-6H2), 4.2-4.7 (IH, m) , 
30 8.85 (IH, s) 
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Preparation 10 

A mixture of 2^ethoxyimin6-2-C5-fQ:nna^ 
tMadiaiol-S-yl) acetic acid (s>ti isomer) (4 .4 g) and IN 
:aciueous splution of sodima hydroxide ^CS 4 ml) ;was stirred 
for 2 hours at 50 to- 55»C. The mdxtu^ in an 

ice bath, acidified with hydrochloric acid (5.4 ml) and 
•extracred with et^yl acetate. The extract was dried over 
magnesium sulfate and evaporated to dryness . The residue 
was triturated with diethyl ether to give 2-ethoxyimino- 

2- (5-amino-l,2;i4-thiadia2olr3-yl) acetic acid Csyn isoner) 
(2*92 g), api 168 to 170^ 

I*R. (Nujol) :34S0, 3370, 3250, 3150, 1665, 

1610, 1530 cm*^ 
:N.M.R. (dg-DMSO) 

$ t l.:22 (3K, t, J«7H2), 4.17 C2K, q, J-7Ks) , 
8.17 (2H,> broad s) 

Preparation n 

The following compounds were obtained according zo 
a similar manner to that of Preparation JLO . 
(1) 2-Propoxyimino-2-(S-aaino-l,2,4-thiadiasol-3- 
yl)acetic acid (syn isoaer) ,. 2q>. 100 to 103«C (dec.). 
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I.R. (Nujol) : 3620, 3520. -33SQ, 2120, 2600, 

2S0a, 1720, 1620, 1550 ca»"^ 

N.M.R. (dg-DMSO) 

$ : 1.00 (3H, t, J=6H=), 1.3-2.0 (2H, a) , 
•S 4.13 (2K, t, J»6H2), 8.17 C2H, broad, s) 

(2) 2-Isopropo3cyiaiino-2-C5-amiiio-l,2 ,4-thiadi.a2ol- 
3-yl)acetic acid Csyn isomer), mp. 152 to 155*C (dec.). 
I.R; (Mujol) : 345.0, 3300, 3200, 1730, 

1620, 1530 cm'-^ . 
10 K.M.R. (dg-DMSO) 

d : 1,22 C6H, d, J»6Hz) , ,4 .1-4 .6 (IH, m) , 
8.20 C2H, broad s) 

Preparation l2 

(1) A mixture of N-hydroxyphthalimide (8.15 g), 
15 trie thy 1 amine (5.05 g) , N,N-diinethyl£oTmaiaide (60 ml) 

' . and l-brojho-2-cyclohexiBne (8.05 g) was stirred 

3,5 hours at room temperature. The reaction mixture 
Was poured into water (300ml). The precipitated 
crystals were collected by filtratxiDh, washed suc- 
" 20 cessiveiy with water and n-hexane and then, dried to 

give N-(2-cyclohexeh*l-ylpxy)phthalimide (9.8 g). 

' '■ ■■ mp 87*C. .■ - ; • ' ■ . 

I.R, (Nujbl) : 1770, 1720, 1610 cm"^ 
K.MvR. (d^-I)MS0,6) : 1.50-2.17 (6H, m), 
25 4.60-4.77 (IH, -m) , 5.73-6.27 (2H, m) , 

7.90 (4H, s) 

(2) A miacture of N-hydroxyphthalimide (58.2 g) , 
l-chloro^2-cyclopentene (36.9 g) , triethylamine 
(53*9 g^ in acetonitrile (370 ml) was treated in 
30 similar maimer »• to .-that of Preparation l2-(l) '"'f "' 

to give N-(2-cyclopenten-l-yloxy)phthalimide 
(56.5 g) . 

I.R. (Nujol) : 1780, 1730, 1610 cm*^ 
K\M.R. (d^-DMS0,6) : 7.92 (4Hi s), 6.28 (lH,m^, 
SS - 6.00 (IH, m), S.42 (IH, m) , 2.9-1.98 

"'■'"X4H, m) 

BNSOOCID: <ER,___oo27509A2J_> 
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Preparation 13 
10 (1) A mixture of N- (2-cyclopenten-l.ylo3cy)- 

phthalimide (22.9 g) and' hydraziiie hydrate (4.75 g) 
in ethanol (115 mi) was refluxed fox 5 minutes. 
The reaction mixture vas filtered. , The filtrate 
containing (2-cyGlopenten-l-yl)oxy£minfe was added 
a solution of sodium 2- (S-foraamidq-l, 2,4- • 
I:. ./^^^ C22.4 g) in water. The 

^mixture was adjusted to pH 2 with lo4 Vdrochloric 
; ,^ acid, stirred for 2 hours and thei^ 6^ceirtra-6ea. The 

concentrate was adjusted to pH l with" lOI hydrochloric 
■ , ,^^:P^^^i^^^.'»^l coiieicted by filtration 

and dried to give 2- (2-'cyclopenten.l^Xl)ox>-imij^ • 
(5rformamido-1.2.4-thiadia2oi.3.yl>acet:ic acid (syn 
isomerK20,,0 g>, ap 15Q»C Cdec^, 

^-^rr^^^, } 1690, 1540 cm* ^* 

Cd^-bKSO,/fia : 1.80-2.50 (4H, m),^ 
S.50 CIH, m), 5. 83*6,30 (2H, m), 8.90 

(?) A mixture of N.C2-cyclohexen-l-ylo^^ 

yht^ialimide (7.29 g) . hydrazine hydrate (1.5 g> in 
30 ethanol (40; ml) was refluxed for 5 minutes. The 

reaction mixture was copied and filtered to give 
the filtrate containing (2-cyclohexen-l-yl). 
-oxyamine Cf iitrate A) . On the other hand, a ' 
ii43cture: of S-methyl,2^(S-formamido-l,2,4-thiadia2ol- " 
3-yl) thioglyqxylate (6,93 ^) in IN-aquebus solution . 
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of sodixm hydroxide (90 ml) vas stirred for 30 
minutes :at xoon temperature.' The reaction miarture 
containing sodium 2-(5-f oTmamido-l,2,4-tlliadia2ol- 
3-yl)gl^03cyi^te was adjusted to pH 7 vith 10% 
hydrochloric acid and thereto was added the filtrate 
A and then the pH was adjusted to 3 with 10% 
hydrochloric acid. The mixture was stirred for 3 
hours at room temperature. The reaction mixture -was 
concentrated ' and to the concentrate vaB added, ethyl 
acetate. The mixture was adjusted to pH 1 with 
10% hydrochloric acid. The precipitates were 
collected by filtration to give 2-(2-cyclohexen-l- 
yl) oxyimino - 2 - ( S - f ormamido - 1 , 2 , 4 - thi^^^diazo 1 -3 -yl) - 
acetic acid (syn isomer) (2. S g) . On the other 
hand, the ethyl acetate layer was separated from 
•the filtrate and evaporated. The residue was 
triturated with diethyl ether to give the sasne 
object compoxmd (1.5 g)'. Total yield : 4.0 g, 
190 to 192*C (dec). 

I^R. (Nujol) : 3S5jDj 3400, 3200/ 2500, 1690, 

1590, 1540 cm*^ 
"N.M.R. (dg-DMSO, 6) : 1.-5-2.3 (6H, td) , 4,73-5.0 
(IH, m), 5.76-6.23 (2H, m) , 8.97 (IH, s), 
13.60 (IH, broad s) 
(3) To s. solution of sodium hydrpxide (11*2 g) in water 
(140 ml) was added S -methyl 2- (S-formamido-l, 2,4- 
thiadiazol-3-yl)thioglyoxylate (27 g) at 10*C and 
the mixture was stirred for 30 minutes at 20*C. 
. The reaction mixture containing sodium 2- (5-£ormf.mi do- 
1,2 ,4-thiadiazol-3-yl)glyoxylate was cooled, adjusted 
to pH 7 with 10% hydofochloric acid end thereto was 
a,dded a solution of cydopentyloxyamine (15.3 g) in 
ethanol (15%1)» The mixture was adjusted to pH 3 
with 10% hydt-ochloric acid, and stirred for 1.5 hours- 
The reaction mixture was adjusted to pH 7 with -an 
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aqueous solution of sodium bicarbonate and then 
evaporated to remove etLanol. The residue vas 
washed with etliyl acetate. To the aqueous layer 
vas addfed ethyl acetate and the mixture vas adjusted 
to pH 1 vith 10% hydrochloric acid. The precipitates 
were collected by filtration to give 2-cyclopentyloxy. 

imino-'2-(5-formamido-l,2,4-thiadia2ol-3-yl)acetic 
acid (syn isomer) (3.99 g) . The filtrate was 
extracted with ethyl acetate and the extract was 
dried over magnesium sulfate and then concentrated. 
The precipitates were collected by filtration and 
washed with diethyl ether to give the same object 
compound; (8.1 g). Total yield : 121 09 g. mp 180 
to 185*C (dec). 

(Nujol) : 3130, 5040, 2680, 2610, 2S2D, 

1720, 1690, 1660, 1600, 1S50 cm"^ 
(d^-DMSO, 6) : 1.33-2.10 (BH. m). 
4.67-S.O (IH, m), 8.88 (IHi s)» 13.50 
(IH. s) 



Preparation 14 

A ffilztHre of 2-t 2'Cyclopen±en"l^l)jDy yiTOT-n ft~?^(g> 

formamido-l,2,4-thiadia2ol-S-yi)acetic acid (syn isomer) 
(20i0g) and IN aqueous solution of sodium hydroxide 
(200 ml) was stirred for an hour at 50 to 5S*C. The 
reaction mixture was cooled, jadj listed to pH 7 with 10% 
hydrochloric acid and thereto was added ethyl acetate. 
The mixture was adjusted to pH 1 with 10% hydrochloric 
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acid and extracted with, etliyl acetate. The extract 
was vashed with 'a saturated, aqueous solution of 
sodium chloride, dried over laagnesiuih sulfate and 
evaporated*. The residue vas pulverized vith di- 
5 isopropyl ether to give 2- (2-cyclopenten^l-yl)oxyimino- 
2-'(5-amino'rl,2,4'thiadia2ol-3-yl)acetic acid (syn 
isomer) , mp 1S0*C (dec*). 

I.R. (Nujql) : 3300, 3150, 1710, 1620, 1520 cm'^ 
K.M.R. (d^-DMSO, O : 1.80-2.50 (4H, m), 5.30-5.50 
10 (IH, B) , 5.83.-6.30 (2H, m) , 8. 20 C2H, s) 

Preparation 15 

The following compounds were obtained according to 
a similar manner to that of Preparation 14, 
(1) 2^ (2-Gyc;lohexen^l-yl)oxyimino-2- (5^aniino-l,2,4- 

15 -.thladiazol-^Sryl) acetic -acid <sy3i isomer) , jiq) 173 •'C. 

1.,^. CNujol) : 3400, 3300, 3200, 1720i 1620, 

1600, 1520 cm'^ ' 
: W.M.R. (dg-DMSO, 6> : 1^50-2.17 I C6H 
. > -4.^3 CIH, ;m>^ B>.57-6.13 (2Hyiin)v 8.1&S 

ZQ^_^ ^vc^H,-s> ■ r-;.. . ., ■ ::o50^^':v--■ 

(2) 2-Cyclopentyloxyimino-2- (5*amino-l,2,4-thiadia^oi- 
3•^yl)acetic acid (syn isomer) n^^^ (dec). 
I.R. (Nujol) 3470, 3290, 3200, 2400, 1715, . • 

1615, 1600, 1520 cm'^ 
25, K.M.R. (d^-pMSO, 6) : 1.17-2.10 (8H, vOi 

(IH, n), 8.22 (2H, s) 
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Preparation 

A mixture of 5-f ormaniido-3- C2-methylthi6-2- 
methylsulfinylacetyl)-l,2,4-thiadiazole (10 g) and 
sodium periodate (2.0 g) in glacial acetic acid 
(50 ml) vas stirred for SO minutes at 70*^0. The sol- 
vent was evaporated and' the residue was wished with 
n-hexane. To the residue vas added IN aqueous 
solution of sodium hydroxide (160 ml) and the mixture 
was stirred for an hour at ambient temperature. To 
the reaction mixture was added (^aOl ylhydroxylamine 
hydrochloride {4,51g) and the solution was adjusted 
to pH 3 to 4 with 10% hydrochioric acid land then 
stirred for uan hour at ambient temper^t|kfe. After 
an insoluble material was filtered off , the filtrate 
was washed with etliyl acetate i adjusted to pH^l ^ with 
:1.0% hy#rpehloriG acid and extrac- ted with^feiH^l acetati; 
The extract ^ was dried over magn^S'3ium :^if ate and 
evaporated tor dryness ; ^ The residue was triturated 
with .a dmixture of diethyl ether and dii^opropyl ether 
to give 2- Bllylox7lmino-2-(5-foxinamldo-l,2,4^th±adlaaol- 
5-rl)aoetic acid (sjn iBomer)(5,6g) , mp 169 to 172*0 (dec*; 

1 vR: (Kijfjbiy : 3130, 2500^ 1720»; 1690^ 1^90^ 1550 caT^ 



6*4(1H, a); &.^(1B»8) 

Preparation!? 

The following compounds were obtained according 
to a similar manner to that of Preparation 16. 
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(2) 2- (2-PTopynyloxyimiiio)-2-(S-£ormamido-l,2,4» 
10 thiadiazpl-3-yl) acetic acid isyn. isomer}, jnp. ISO to 
155 *C (dec). 

I.R. (Nujol) : 3570, 3360, 3260, 3120^ 1720, 

1670, 1550, 1530 cia*-^ - 
K.M.R. (d -DMSd) 
. t6 Vs.SS (1H, t, J«2H2), 4.88 C2H, d, 

J«2H2), 8.85 (IH, s) 



20 



2S _ 2-Hydro3cyiiiiiiio-2-(5-foxmaiaido-l,2,4-thiadia2ol- 

3*yl) acetic acid (syn isomer) , jnp . 240 to 241 (dec.)» 
I.R. (Nujol) : 3550/ 3460, 1665, 1635, 1560 cm*^ 

Preparation .18 

^0 A solution of S-methyl CS-f ormamLido-1,2,4- • 

thiadia2ol^S-yl)thioglyoxylate (6.64 g) in IN aqueous 
solution of sodium hydroxide (80 ml) was adjusted to 
pH 8,5 vith 10% hydrochloric acid and stirred for 30 
minutes at ambient temperature. Qn the other hand, 

35 a mixture of N-(2,2,2-trifluoroetho3cy)phthalimide 
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(8.78 g) and hydrazine hydrate (1.7 g) in ethanol 
(40 ml) vas refluxed for S minutes and then cooled 
in an ice bath. A resulting 'precipitates were 
filtered off and vashed with ethanol. The filtrate 
S and the washings were combined and the combined 

solution containing 0- (2,2,2-trifluoroethyl)hydroxyl- 
amine was added to the above aqueous solution. The 
mixture was adjusted to pH 3 to 4 with 101 hydro- 
chloric acid and stirred for 1.5 hours at ambient 
10 temperature . rhe solution was neutralized with en 

aqueous solution of sodium bicarb cmate, concentrated , 
to half volume in vacuo and* washed with ethyl acetate. 
• The aqueous solution was acid^-fied with 10% hydro- 
chloric acid and extracted with ethyl acetate . The 
extract was dried over magnesium sulfate, evaporated 
to dryness and the residue was triturated with di- 

1- sopropyl ether to give 2- (2,2,2-trifluoroethoxyiiaino) - 

2- (5-formaiaido-l,2,4-thiadiazol-3-yl)acetic acid 

(syn isomer) (2,46 g) , mp. ISD to laS'C (dec) . 
20 / 

N.M.R. (dg-DMSO) " * 

6 : 4,80 and 5.07 (2H, ABq, J«9H2) , 

8.85 CIH, s) 

• Preparation 19 
25 The followitig compound mob .■ obtained apcording 

to a similar m^anner to that of Preparation 18 . 

2-Methylthiomethoxyimino-2- C5-f ormajttido-1,2 ,4- 
thiadia2ol-3-yl)acetic acid (syn isomer), ag). 146 
to 148*C Cdec). . 

30 i.R. CNujOl): 3300, 2600, 2550, 1730, 1705^ 

168Q, 1600, 1530 cm" 
H.M.R. (dg-DMSO) 

8 : 2.23 (3H, s), S.40 C2H, s) . 8.87 (lH,s) 

35 ^ ^ ■ 



BNSboCID: <EP____0027599A2J_> 



10 



as 



0027599 

Preparation 20 

A mixture of S-methyl (5-f ormamido-l ,2 VA-thia- 
diazol-S-ylDthioglyoxylate (6 g) and an aqueous • 
solution (SO ml) o£ sodium hydroxide (4.2 g) vas 
stirred for an hour at SO to SS^C. The mixture was 
cooled to ambient temperature and adjusted to pH 7 
Kith 10% hydrochloric acid. On the other hand, a 
mixture of N-(ethoxycarbonylmethoxy)phthalimide ; 
(12.9 g) and hydrazine hydrate (2.08 g> in ethanoi (60 ml) 
was refluxed for 5 minutes and cooled in an ide bith. A 
resulting precipitate was filtered off and v?ashed with 
ethanol. Th^ filtrate and the washings we j-c coinbined and 
the combined solution containing 0- (ethoxycirhonylmethyl)- 
hydrox>'lamine was added to the above aqueous solution. The 
mixture was adjusted to pH 3 to 4 with 10% hydrochloric acid 
and stirred for 1.5 hours at ambient temperature. The solut- 
ion was neutralized with an ^uebus solxrtiibij of ic^iim bi- 
carbonate, concentrated to half voliime ixi^ yac^ 
with ethyl acetate. The aqueous solution" wa^s icidkfied with 
101 hydrochloric acid and extracted 'with etiiyl acetate.^ The 
extract was dried over aagnesiiam sulfate,, evaporated to dry- 
ness and the residue was triturated with d^isop^'opyl ether 
. to give 2-ethoxycarbonylmethbxyimino-2-(S-amino-1.2,4-thia- 
diazol-S-yl) acetic acid (s^ti isomer) (1^8 g) , agi.lSS to 140''C 
2S, (dec). ' . _ • ■ : ■ 

I.R. (Nujol) : 3500,3330,3210,2670,2550,1740,1610,1540 cm 
M.M.R. (dg-BMSO) ' ; 

« J 1.24 (3H,t, J«7H2), 4il4 (26,q, J«7H2), 
. 4.80 (2H, s), 8.15 (2H, broad s) 
50 Preparation' 21 * 

The following compound vnair-r obtained according to a 
similar manner to that 6 £ PreparationaO . . * 
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2- (l-Ethoxycarbonyl-l-iDethylethoxyimino).2-C5-ajnino 
l,2,4-thiadiazol-3-yl)acetic acid (syn isomer), mp.ies 
to .16S*C (dec). 

I.R. (Nujol) : 3450,3350,3240,1750,1730,1630,1530 
N.M.R. (dg-DMSO) ; 

B: 1.18 C5H,t,J«7Hz), 1.50 (6H,s), 4.15 
C2H, q, J«-7H?), 8.23 (2H, broad s) 

Treparation 22 

The following compounds were obtained according to 
a similar manner to that of Preparation 14. 
(13 2-Allyloxyimino-2- (5-amino-l,2 ,4-thiadia^ol-3- 
yl)acetic aci^d (syn isomer), mp. 93 to SS^C (dec.). 
I,R, (Kujol) : 3430, 3100, ,1710, 4615,^15^^^^^ 
K.M,R, (dg-DMSO) 

6 I 4.72 (2H, d, >6H?a, 5.1-5.5^ (^^^ 
(IH, in), 8.^ 

( ^ 2- (2-Propynyloxyimino) -2- (5 -amino -1,2 ,4-, j' 
thiadiazol -3-yl)acetic acid (.syn isomer) , mp .r. ISSnto 

asrp^ldec. )..■■;; : i^iJr-if^iC';- 

I.R^ (Nujol) : 3500, 3310, ^160y 2^f^(t^^^ 

1745, 1610, 153V cm* f , — 
(dg-DMSO) ... V, / 

« : 3.53 (IH, t, J«=2H2), 4.87 (2H, d, 
i J"2H2), f. 231 (2H, broad s) 

0} 2- (2,2,2-Trifluoroethoxyimino)-2- (5-amino- 
1, 2, 4-thiadiazol-3-yl) acetic acid (syn xsomex), mp. 
140 to 143*C (dec). . . 

I.R. (Nijjol) : 3450, 3350, 3260, 1745, 1670, 

1645, 1615, ISIS cm"^ 
N.M.R. (d^-DMSO) 

t i 4. 72 and 4.95 (2H , ABq*, J*9H2) , 
8.25 (2H, broad s) 
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^ ) 2-Methylthiojnethoxyimino-2- (5-aiiiiiio-l,2,4-' 
thiadaa2ol-3-yl)acetic acid (syn isomer), mp. 140 to 
143*C (dec). 

I.R. (Nujol) : 3500, 3300, 3150, 2670, 2580, ' 

1740, 1615, 1605, 1530 cm"-^ 
N.M.R. (dg-DMSO) 

6 : 2.22 (3H, s) , 5.33 C2H, s) , 8.20 
C2H, broad s) 

( 5) 2-Trityloxyimino-2-(5-amino-l,2,4-.thiadiazol-3-yl) 
acetic acid isyn isomer), mp. 173 to 174*C (4ec.). 
I.Il.. CKujol) : 3450, 1735, 1620, 1540 cm"^ 

K.M.R. (dg'DMSO) : 

6 i 7.35 CISH, s), 8.22 C2H, s) 
Preparation" 23 

To a mixture of 2-liydroxyi3nino-2- C5-formaallido- 
l,2,4-thiadiazol-3-yl)acetic acid Cs)Ti isomer) C9. 5 g) 
and dimethylf ormami de (80 ml> was added wi.th stirring 
at ambient temperature trityl chloride (22.8 g) , and 
triethylami^e (4.1 g) vas gradually added :thereto 
after 3 minutes stirring. The resulting mixture vas' 
stirred for 10 minutes and ethyl acetate (250 ml) was 
added thereto. The mixture vas washecl three times 
with water and with a saturated aqueous solution of . 
soditim chloride, dried over magnesium sulfate and 
concentrated. To the residue were added an aqueous 
solution of sodixam bicarbonate (50 ml) and diisopropyl 
ether (100 ml). Precipitates were collected by fil- 
tration and the aqueous layer in the filtrate was 
separated. The collected precipitates were suspended 
in the separated aqueous layer and ethyl acetate was 
•added thereto. The mixture was adjusted to pH 2 with 
10% hydrochloric acid and extracted with ethyl acetate. 
The extract was dried over magnesium suif ate and 
concentrated in vacuo. The residue was washed with 
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hexane to give 2.tril:yloxyimino.2. (S-fonhamido-l . 2 ,4- 
thiadia2ol-3-yl)acetic acid (syii isomer) (17.1 g) , mp 
175 to 176''C (dec.) . - 

I.R. (Nujol) : 3180, 3070, 1700, 1600, 1540 cm*^ 
5 K.M.R. (dg-DMSO) 

6 : 7:35 (15H, s), 8.83 (IH, s), 13.52 (IH. 
broad s) 

t'reparation 24 

The following compounds were obtained according 
to similar manner . to that of Preparation 12-(l). 

(1) N-(l-t-Butoxycarbonylethoxy);phthaliinide. mp 80 to 
82^C. 



15 



20 



NMR (d^-DMSO. «) : 1.42 (9H, s) , _ 

1.48 (3H, d, J=7H2), 4.72 (IH, q, J-7Hz),:^ 

7.86 (4H, s) 

•( 2) N ( i - 1 - But oxycarbony 1 - 1 -me thyl e thoxy ) phthal imide , 
mp'96 to 100*C. 

NMR (d^-DMSO, 6) : 1.42 (9H, s)., 1.4;8: (eH, s) , 

7.87 (4H, s) 



25 



V O) H-(l-Ben2yloxycarbonylethoxy)phthalimide, mp 65 

• to 68*q. 

IR (Nujol) : 1790, 1740, ^450, 1210, 1190, 

1110, 1080^ 980, 880, 735, 700 cm*^ 

• (-4) N-(2-Oxa*3-tetrahydrofuryloxy)phthalimid mp 140 

• to r42*C. 

IR (Nujol) : 1785, 1760, 1720, 1605, 1215, 
^5 1185, 870, 495 cm~^ 



^ 4 ^ J. a: - 
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Preparation 25 

The following compounds were obtained according 
to a similar manner to that of Preparation 20 • 

• 

S (1) 2-(t-Butoxycarbonylinethoxyiniino)-2-(5-aiaino-l,2,4- 
thiadiazol-5-yl)acetic acid (syn isomer) ^ mp ISO 
to ISS'^C (dec). • 

IR (Nujol) : 3420, 3230, 3100, 1725, 1610, 
1530 cm"^ 

10 NMR (DMSO-d^, 6) : 1.45 (9H, s) ,'4.70 (2H, s) , 

8,12 (2H, broad s) 

4) 2- (l-t-Butoxycarbonylethoxyilnillo)-2-C5-amino-l,2,4- 
thiadiazol-3-yl)acet^c acid (syn isomer) mp 155 to 
156*0 (dec.) . 

" . IR CNujol) : 3400, 2300, 3200, 1720, 1710, 

1620, 1520 cm*^ 

NhIR (dg-DMSO, 6) : 1.2-1.7 Cl2H, m)» 4.72 
(IH, q, J=7Hz), 8.2 (2H, broad s) 
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(5 ) 2- (1- t-Butoxycarbpnyl - 1-me thyietMxyimino) -2^ (5- 

amino-l,2,4-thiadia2ol*3-yiyacetic aci^ (syn isomer), 
np 180 to 181°C (dec). 

IR CNuj ol) : 34 0 0 , 3300 , 3200 , 1745 , 1715 , 
1630, 1530 cm'^ 
\ W (dg-DMSO, 6) : 1.38 (9H,-s), 1.43 (6H, S), 
8.15 (2H, broad^s) 

( 4 ) 2- (l-Benzyloxycarbonylethoxyimino) -2- (5 -amino- 
1,2, 4 -thiadiazol-3-yl) acetic acid (syji isomer) , 
mp 129 to 133*C (dec). 

IR (Nujol) : 3300, 3200, 1720, 1620, 1530 cm"^ 
NMR (DMSO-d^, 6) : 1.45 (3H, d, J«6Hz), 4.97 

(IH, q, J«6H2), 5.18 (2H, s) , 7.31 (5H, s) , 
8.17 (2H, broad s) 
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Preparation 26 0027599 

S-Me thyl ( 5- f ormamido- 1 ,2,4- thi adiazol - 3 -yl) - 
thioglyoxylate C64.8 g) and l-carboxy-S-hydroxyproooxy- 
amine, which was prepared by refluxing a mixture of 
N-C2-oxo-3-tetrahydrofuryloxy)phthaliinide (65.0 g) , 
cone, hydrochloric acid (SO ml} and water (200 ml) 'for 
1 hour, were treated according to a similar manner to 
that of Preparation 20 to give 2- (1-carboxy- 3-hydroxy. 
propoxyimino) - 2- (5- amino-1 , 2, 4 - thiadiazol .3-yl) acetic 
acid (syn isomer) (33.2 g) , mp 186 to 188°C (dec.). 

IR (Nujol) ; 3400, 3250. 3100, 1710, 1620* 
1540 cm'^ 

NMR (DMS0.d^,6) : 1.73.2.10 (2H, m) , 3. SO (2H, 

J=6H2), 4.73 (IH, t. J«6HZ), 8.13 (2H, s) 

15 Preparation 27 

To a solution of 2- Cl-carboxy-3-hydroxypropoxyiminc) - 
2-(5-amino-l,2.4-thiadia2ol-3-yl)acetic acid (syn isomer) 
(33.0 g) in methanol (2.8 l) were addejd anhydrous 
magnesium sulfate (120 g) and acetic anhydride (60 g) . 
The mixture was stirred at ambient temperature for 30 * 
minutes, filtered and the filtrate was evaporated to 
dryness. The residue. was triturated in acetone (200 
ml) and ethyl acetate (1 X) was added thereto . . The 
mixture was stirred at ambient temperature for 1 hour 
and the precipitates were collected by filtration 4nd 
washed with ethyl acetate. * 
The precipitates were dissolved in water (200 ml) and 
then ethyl acetate (500 ml) , acetone (200 ml) and 6N 
hydrochloric acid (40 ml) were added thereto . 
An organic layer was separated out and the aqueous 
layer was extracted with ethyl acetate. The organic 
layers were combined, dried over ahhydrbus magnesium 
sulfate and evaporated to dryness. The r-esidue was 
_ triturated in diethyl ether, filtered and washed with 
35 diisopropyl ether to give 2-C2-oxo-3- 
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tetrahydrofuryloxyimino) -2- (S-amino-l, 2,4-thiadiazol- 
3-yl)acetic acid (syn isomer) C26. 5 g) , mp 185-187*C 
(dec.) . 

IR (Nujol) : 3400, 3300, 3200, 1775, 1730, 

1640 j 1605, 1535 cm"^ 
NMR (dg-DMS0,6) : 2.27-2.70 (2H, m), 4.17-4.50 
(2H, m), 5.27 (IH, t, J=8Hz), 8.22 (2H, s) 

Preparation 28 

The following compound was prepared according to a 
similar manner to that of Preparation 20. . 
2-Methoxycarbonylmethoxyimino- 2- (5 -amino- 1,2,4 - 
thiadia2ol-5-yl) acetic acid (syn isomer) , rap. 190 - 

193'C (dec.) . 

. (Nujol) : 3380, 5280, 3180, 1750, 1710, • 

I^ 1610, 1510, 1260, 1230 cm'^ 

NMR (DMSO-dg, 6) : 3.73 (3H, s) , 4.87 (2H, s) , 
.8.2 (2H, bs) 
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Ercparatioa 29 

The f oUbvlng compound vas p'b'tained accorddjig to a 
Bimiliar manner to that of Arei^stioh 30. 



7- [2-Cyclopentyloxyijnino-2- (5-amino-l,2,4- 
th^adiazbl-3-yl)acetamido]cephai6sp acid 
(syji isomer), mp 140 to 145''C (dec.1. 

^ I. R. (Nujol) : 3480, 3370, 3250, 1735, _ 

1730. 1680, 1630, 1530 cm* 
N.M.R. (dg-DMSOjfi) : 1.33-2,17 (8H, m), 
2.03 (3H, s). 3.57 (2H, broad s) , 
4.60-4.90 (IH, m), 4.73 and 4.97 (2H, 
ABq, J«13H2), 5.15 (IH, d, J=SHz), 
5.80 (IH, dd, J»5 and 8Hz) , 8.10 (2H, 
broad s), 9.47. (IH, d, J^8Hz) 



35 
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Preparation 30 

To a cold solution of phosphorus pentachloride 
(10.4 g) in methylene chloride (250 ml) was added 

2-cyclopentyloxyimino-2-(5-amino-l,2,4-thiadia201-3. 
yDacetic acid (syn isomer) (12. 8 g) at -IS'^C and the 
mixture was stirred for IS minutes at -13 to -IC^C. 
On the other hand, a mixture of 7 -amino -3- ace to ace toxy- 
methyl-3-cephem-4-carboxylic acid (15,7 g) and 
trimethylsilylacetainide (50 g) in methylene chloride 
(250 ml) was warmed to make a clear solution and 
cooled to -10*C. The cold solution was added to the 
above activated mixture and the mixture was stirred 
for 25 minutes at -lO^c. The reaction mixture was 
poured into an aqueous solution (500 ml) of sodium 
bicarbonate (29.5 g) and stirred for 15 minutes at 
room temperature. The aqueous lay eri^^as separated out, 
adjusted to pH 2 with 6N hydro Ghl«>ric.iatid and extracted 
with, ethyl acetate. The extract wa&.^^^ashed with water, 
dried over anhydrous magnesium' sulfate and evaporated 
to dryness. The residue was triturated with diethyl 
ether to give a powder of 7- [2-cyc^opentVloxyimino-2- 
(S-amino-l,2 ,4-thiadia2ol-3-yi)acetamido] -3- 
acetoacetoxymethyl-3-cephem^4-carboxylic acid (syn isomer) 
(13.5 g), mp 130 to 13S*'C (dec). 

IR (Nujol) : 3300, 1780, 1720, 1680, 1620, 
1525 cm'^ 

NMR (DMSO-d^, «) : 1.3-2.0 (8H, m) , 2.15 (3H, s) , 
3.52 (2H. bs). 3.60 (2H. s) , 4.5-4.7 (IH, m), 
4. 77, 5.00 (2H, ABq, J«=14H2) , 5.13 (IH, d, 
JMH2). 5.80 (IH, 2d, J=4 and 8H2), 8.10 
(2H, s), 9.50 (IH, d, J»8H2) 

Preparation. 31 

To a solution of 7.[2-(l-t-butoxycarbonylethoxyimino) - 
2- (5 - ainino- 1 , 2 , 4- thiadia2ol - 3-yl) ace tamido ] - 3- 
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ace toace toxyme thy 1 - 3 - cephem - 4 - carboxy 1 i c aci d (syn 
isomer) (5,16 g) in formic acid (50 ml) was added cone, 
hydrochloric acid (1.7 ml) and the mixture was stirred 
for 30 minutes at room temperature. The solvent was 
distilled off under reduced pressure and the residue 
was pulverized with diethyl ether and collected by 
filtration to give a brownish powder. The powder was 
dissolved in a mixture of ethyl acetate and water and 
adjusted to .pH 7 with a saturated aqueous solution *of 
sodium bicarbonate under stirring. The aqueous layer 
was separated out and ethyl acetiate was added thereto. 
The mixture was adjusted to pH 1 with 6N hydrochloric 
acid and extracted with ethyl acetate. The extract was 
dried over anhydrous magnesitim sulfate and evaporated 
to dryness. The residue was pulverized with diethyl 
ether> collected by filtration » washed with the same 
solvent and dried over anhydrous phosphorus pentoxide 
to give brownish powder of 7- [2- (1-carboxyethoxyimino) - 
2-(5-amino-i,2 ,4-thiadiazol-3^yl)acetamido] -3- 
acetoacetoxymethyl-3-cephem-4-carboxylic acid (syn 
isomer) (3.7 g) , mp 95 to 100*^0 (dec)' 

IR (NUjol) : 3450, 5350, 3230, 1780, 1720, 

1630, 1525 cm*^ 
NMR (DMSO-dg, 6) : 1.45 (3H, d, J^THz) , 2.20 
(3H, s) v 3.58 (2H, broad s) , 3.67 (2H, s) , 
4.65-5.30 (3H, m), 5.22 (IH, d, J«-5Hz) , 
S. 77-6. 10 (IH, m), 8.23 (2H, broad s) , 
9,40-9.68 (IH, m) 

Preparation 32 

The following compounds were obtained according . 
to similar manners to those of Preparations 50 and 31* 
(1) 7- [2- (2-Cyclopenten-l-yloxyimino)-2-(5-amino- 

l,2,4-thiadiazpl'^3-yl)acetamidol -3- ace toace toxy- 
me thyl-3-cephem- 4- carboxyiic acid (syn isomer) , 



-48 



-49- 



0027599 



mp 135 to 140*C (dec). 

IR (Nujol) : 3400, 3300, 3200, 1775, 1735, 

1710, 1675, 1620, 1525 ciii"^ 
NMR (DMSO-d^, 6) ; 1.93-2.47 (4If , m) , 2.18 
(3H. s), 3.55 (2H, bs), 3.65 (2H. s), 
4.80, 5.07 C2H. ABqy J-13H2) , 5.13 (IH, 
d, J"5H23, 5.23-5.^3 (IH, m) . 5. 70-6. 23 
(3H. m), 8.12 (2H, bs), 9.50 (IH, d, J«8H2) 

7- [2-Carboxymethoxyijnino.2- (5.alnino-I,2.4-thia- 
dia^ol - 3^yl) ace tamido ) - 3^ace toacetoxymethyl - 3- 
cepheni-4-carboxylic acid (syn isomer) , mp 95 
to 100" C (dec.) . 

IR (Nujol) : 3400, 3290, 3190, 1770. 1720. 
1615, 1520 cm'^ 

NMR (DMSO-dg, 6) : 2.17 (3H, ,s) , 3.53 (2H, bs) . 
3.63 (2H, s), 4.67 (2H, s) , 4.80, 5.07 
(2H, ABq, J=13H2), 5.15 (IK, d, J«5H2) , 
5.87 (IH, 2d, J«5 an-d 8H2) , 8.15 (2H, bs) , 
9.53 (IH, d, J«8H2> 

7- [2- t-Butoxy carbony Ime thoxyimino - 2 - ( 5 - amino - 

a,2.4-thiadia2pl-3-yl)acetamido]-3-acetoacetoxy- 
methyl-SrcephemM-carboxylic acid (syn isomer) , 
np IPS to 110*C (dec). 

IR (Nujol) : 3350. 3250, 1780, 1720. 1620, 
1525 gib"^ 

NMR (DMSO-dg, 6) : 1.43 (9H, s) , 2.17 (3H, s) , 
3.53 (2H, bs), 3.63 (2H, s), 4.63 (2H. s) , 
4.82, 5.05 (2H, ABq, J«13H2), 5.15 (IH, d, 
. J^SHz) , S, 85 (IH, 2d, J*S and 8H2) , 8. 15 
(2H. bs), 9.53 (IH, d. J«8Hx) 

7-[2-(l-t-Butoxycarbonyleth6xyiiaino).2-(S-amino- 
1,2,4-thtadi a2ol-3-yl)ace tamido] .3-acetoacetoxy- 
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niethyl-3-cephem-4-carboxylic acid (syn isomer) « 
brownish powder, mp 110 to 115*C [dec.) • 

IR (Nujol) : 3400, 3300, 3200, 1780, 1720, 

1620, 1525 cm'^ 
KMR (DMSO-dg, 6) : 1.40 (3H, d, J«7Hz), 1.42 
(9H, s), 2.17 (3H, s), 3.57 (2H, bs) , 
3.63 (2H, s), 4.58-5.22 (3H, m) , 5.17 
(IH, d, J"5H2), 5.73-5.97 (IH, m) , 8.10 
(2H, bs), 9.33-9.57 (IH, m) 

(S) 7- [2- (1-Methyl-l-carboxyethoxyimino) -2- (5- 
amino- 1 , 2 , 4- thiadiazbl- 3-yl) acetamido] -3- 
a.C(et6acetDxyinethyl-3-cepheiii>4-carboxylic acid 
(syn isomer) , flip 180 to 185'*C (dec) . 
IS I R (Nujol) : 3350, 3250, 1780, 1720, 162S, 

1525 din'^ 

NMR (DMSO-dg, 6) : 1.47 (6H, s) , 2.17 (3H, s) , 
3.55 (2H, bs), 3.62 (2H, s) , 4.80, 5.03 
(2H, ABq, J=14Hz) ,v5.17 (IH, d, JM^iz) , 
20 5. 87 (IH, 2d, J=4 and 8Hz) , 8.13 (2H, s) , 

9.47 (IH, d, J«8Hz) 

i6y 7-12- (l-Methyl-l-t-butoxycarbonylethoxyimino) -2- 
(5 -amino- 1 , 2 , 4 - thiadiazoi- 3-yl) ace tamido ] - 3- 
25 acetoacetoxymethyl-3-cephem-4-carboxylic acid 

(syn isomer) , nq) 140 to 145**C (dec.). 

I R (Nujol) : 3350, 3250, 1785, 1720, 1620, 
1530 cm'^ 

NMR (DMSd-dg, 6) : 1.47 (6H, s) , 1.50 (9H, s) , 
30 2.17 (3H, s), 3.57 (2H, bs) , 3.63 (2H, s) , 

4.80, '5.07 (2H, ABq, J«14H2) , 5.17 (IH, d, 
J«4H2), 5.86 (IH, 2d, Je4 and 8Hz) , 8.13 
(2H, s), 9.43 (IH, d, J-?8Hz) 

35 (7) Sodium 7- l2-ethoxyimiiio-2-(S-tfmiiio-l,2,4- 
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thiadiazol.3-yl)acetaniido]-3-acetoacetoxymethyl- 
3-cepheni-4-carboxylate (syn isomer) , mp 175 to 
180'*C Cdec.).. 

IR (Nujol) : 3450, 3300, 3100, 1790, 1720, 

1670. 1640, 1610, 1550 cm'l 
NMR (D2O, 6) : 1.38 (3H, t, J-6H2), 2.34 
(3H, s), 3.44, 3.66 (2H, ABq, J«18Hz), 

4.40 (2H,q, J=6Hz), 5.05, 5.86 (2H, ABq. 
J=12H2), 5.26 (IH, d, J»4H2), 5.90 (IH. d 
. j=4H2) ' 

7- [2-MethoxTimino-2- (5-anlinp.l,2 ,4>thiadia2ol-3. 
yl)acetainido] -3-acetoacetoxxmethyl-3-cephenl-4- 
ca^bpxylic acid (syn isomer), mp 120 to 12S»C 
(dec. ) . 

IR (Nujol) : 3350. 3250, 1780. 1710, 1680. 
1630, 1530 cm"^ 

NMR (D20*NaHC03- 6) : 2.32 (3H. s) , 3.40, 3.62 
(2H, ABq, J=18H2)„ 4.10 (3H, s) , 4.84, 5.04 
(2H, ABq, J=14H2), 5.22 (lH,d, J«4H2) , 
5.86 (IH, d, J»4H2) 

7- [2 - Propoxyimino- 2t (S - ami^^ 
yl> ace t amide ] - 3-ace tpace toporm^thyi - 3- 
carbpxylic acid (syn isomer), mp 125 to 130* C (dec). 
IR (Nujol) : 3350, .3250. 1780, 1710. 1680, 

1626, 1530 cm"^ 
NMR (D20*NaHC03. 6) : 0.94 (3H, t».J.6H2), 1.5-1.9 
(2H, m), 2.30 (3H. s), 3.40, 3.62 (2H, 
ABq. J«18H2), 4.26 (2H, t, J^6Hz) , 4.84, ' 
S.04 (2H, ABq. JP 12Hz), S.22 (IH. d, JMH2) . 
S.86 (IH, d, J«4H2) 

7-[2-Isopropoxyimino-2-(S-amino-l,2,4-thiadia201- 
3-yl) ace tamidiDl;:^- acetpacetoxymethyl - 3- cephem-4 - 
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carboxylic acid (syn isomer) , mp 95 to 100*C 
(dec.)< 

IR (Nujol) : 3400. 3300, 3200, 1775, 1740, 
1710, 1670, 1620, 1525 cm"^ 

NMR (DMSO-dg, 6) : 1.28 (6H, d, J«=6Hz) , 2.18 
(3H, s), 3.48, 3.60 (2H, ABq, J=18H2) , 
3.62 (2H, s), 4.24-4.54 (IH, m), 4.78, 
5. 02 (2H, ABq, J«=13Hz) , 5.14 (IH, d, 
J«5Hz) , 5.80 (IH, dd, J=5 and 8H2) , 
8.06 (2Hj broad s), 9.44 (IH, d, J»8H2) 

(11) Sodium 7- [2-allyloxyimino-2-(5-amitlO-I,2,4- 
thiadia^ol -3-.yl)acetamido] - 3-acetpacetoxymethyl- 
3-cephem-4-carboxylate (syn isomer) , mp 160 to 
170'C (dec). 

IR (Nujol) : 3450, 3300, 3100, 1790, 1720, 
1670, 1550 cm'^ 

NMR (D2O, 6) : 2.31 (3B, s) , 3.33, 3.64 (2H, 
ABq, J«l8Hz>, 4.6-5,1 (4H, m) , 5.1-5.5 
(2H, m) , 5.20 (IH, d, J«5Hz) , 5.8-6.3 
(in, m), 5,84 (IH, d, J«5Hz) 

(12) Sodiiim 7- [Z" (2 , 2 , 2- tiriflubf oethoxyimino) -2- (5 - 
andno-1 , 2 , 4- tkiadiazol- 3-yl) acetamido] - 3- 
acetpacetoxymethyl'>3-cephem'^4'^carb>oxylate (syn 
isfomer) vip, 128 to 132*^0 (dec. ) . . 

IR (Nujol) : 3300, 1780, 1710, 1670, 1600, 
1530 cm"^ 

NMR (DjO, 6) '£ 2v32 (3H, s), 3.50, 3.63 
C2H, ABq, J«17Hz) , 4.60-S.P7 :(4H, m) , 
5.23 (IH, d, J«4Hz) , 5.87 (IH, d, J«4Hz) 

(13) Sodiim 7- [2-methylthiometfao!3cyiminof 2r(5-amino- 
i,2,4-thiadiazol-3«yl)ac:etamido] -Sracetoacetosiy- 
methyl-: 3-cepheia<!-4-carboxylate (syn isQmer) , 
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mp 180 to 190*0 (dec). 

IR (Nujol) : 3500-3200, 1770, 1670, 1620, • 
1530 cm"^ 

NMR (DMSO-d^. 6) : 2.18 (3a. s) , 2.20 (3H , s) , 

3.16, 3.48 (2H, ABq, J-18Hz) , 3,58 (2H, s) , • 
4.84, 5.08 C2H. ABq. J«12Hz) , 4.98 (IH, d, 
J«5Hz), 5.22 (2ft, s), 5.62 (IH, dd, J«=5 
and SHz), 8.14 (2H. broads), 9.48 (IH, 
d, J»8Hz) ■ 

(14) 7- [2-(2-Prop)rnyloxyimino)-2-(5-amino-l,2,4- 
thiadiazol- 3-yl)acetamido]-3-acetoacetoxymethyl- 
3-cephem-4-carboxylic acid (sysi isomer), mp 90 
to 95* C (dec). 

IR (Nujol) ; 3400, 3280, 3200, 2100, 1770, 

1740, 1710, 1670, 1620 cm"^ 
NMR (DNISO-dg, 6) : 2.18 (3H, s) , 3.46 (IH. t, 

J«2Hz), 3.46, 3.58 .(2H, ABq, J-lSHz) , 3.62 
(2H» s), 4.76 C2H, di J=iHz)., 4,78, 5.02 
(2H. ABq, J=14Hz). 5.12 (IH, d. .J«5Hz) , 
>5.80 (IH, dd, J=5 and «Hz) , 8.10 (2Ht broad s) 
9,60 (IH, d, JeSHz) / 

Prei^iiHration 33 

Tb a mixtufe of sodium iodide (80 g) and pyridine 
(11.36 g) in water (40 ml) was added sodium 7-[D-S- 
carboxy-5- ( 3-phenylureido) valefamido ) cephalpsporanate 
(40 g) at 50*C under stirring, which was continued at 
60*C for 4.5 hours. The Warm reaction mixture was 
diluted with water (80 ml), adjusted to pH 3.5 with 
6N hydrochloric acid and subjected to column chromato- 
graphy on a non- ionic adsorption resin "Diaion HP- 20" 
(Trademark, prepared by Mitsubishi diemicai Industries) 
(600 ml). Af tier the column was washed with water (2.4jt), 
elution was 'carried out with 351 aquebus isopropyl 
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alcohol, which was warmed to 45*C prior to iise. To 
the eluate (1 Z) was added N,N- dime thy Iformamide 
(100 ml) and the mixture was concentrated to 120 ml * 
under reduced pressure. To the residue was added 
5 isopropyl alcohol (1 I) under stirring, which was 

continued for one hour. The resulting precipitates 
were collected by filtration, washed with isopropyl 
alcohol and dried to give 7- (D*5-carboxy-i5- (3- 
phenylure ido) vale rami do ] - 3- ( 1-pyri diniomethyl ) - 3 - 
10 cephem-4-carboxylate (22.0 g) , mp 180 to 18S*C (dec). 

IR (Nujpl) : 3300, 1780, 1720, 1680, 1610, 

1540, 1500 cm"^ 
NMR (DMSO-dg+DjO, 6) : 1.4-1.8 (4H, m), 
2.0-2.3 (2H, m), 3.14, 3.54 (2H, ABq, 
J-5 J=17Hz), 4.0-4.2 (IH, m), 5.04 (IH, d, 

J=4Hz), 5.24, 5.62 (2H. ABq, J»14Hz) , 
5.60 (IH, d, J"4Hz), 6.7-7.5 (5H. m) , 
8.0-8.2 (2H, m), 8.45-8.70 (IH, m) , 
9.28-9.42 (2H, nr) 
20 „• \ . 

Preparation 34 

To a mixture of 7-[D-5-carboxy-5-(3-phenylureido)- 
yalerjand do ] - 3- ( 1-pyri diniomethyl) - 3-^ cephem- 4 - carboxylate 
(2.77 g) and N,N-dimethylaniline (4.2 g) in methylene 
25, chloride (30 ml) was dropped trimethylsilyl chloride 
: (3.3 g) at ambient ten^erature under stirring, which 
was continued for 30 minutes. The mixture was cooled 
to -30*C and phosphorus pentachloride (2.1 g) was added 
thereto under stirring, which was continued for one 
30 hour at -30'C to -25*C. The rieaction mixture was added * 
to a solution of 1 , 3-butaiidiol ^4.5 g) in methylene 
chloride (30 ml) at -20*C under stirring, which was ^ 
continued for 1.5 hours at ambient tenq^erature. 
The resulting precipitates were collected by filtration, 
35 washed with methylene chloride and dried to give a crude 
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product (2.1 g). of a- [(7-ainino-4-carboxy-3-cephem-3. 
yl)inethyl]pyridinium chloride hydrochloride dihydrate. 
To the crude product was added IN hydrochloric acid 
(8 ml) and the mixture was stirred for 30 minutes at 
ambient temperature . An insoluble material was 
filtered off. aikd the' f-iltrate was cooled in an ice- 
bath, followed by an addition of isopropyl alcohol 
(20 ml) under stirring. To the mixture.: was added 
isopropyl alcohol (25 ml) and the resulting precipitates 
were filtered, washed with the same solvent, an^ acetone 
and dried to give a pure product (1.15 g) , mp 140 to 
145*C (dec), 

NMR (DjO, 6) : 3.53, 3.80 (2H, ABq. J-I8H2), 
S.30 (IH, d, JMHz), 5.45 (IH, d, J=4H2), 
5.53, 5.83 (2H, ABq, J«14Hl) , 8.00-8.33 
,(2H, m), 8.50-8,33 (IH, m), 8.90-9.13 
^ (2H, m) 

Preparp-tion "j SR " . 

The following compound was obtained acceding to a 
similar manner to that of Preparation 30. 
Sodium 7-[ 2-ethoxyimino-2- ( 5-amino^l , 2 , 4-t hiadiazol- 

3^yi)acetamid63-cephaloiBporanate (eyn isomer), mp 180 
tci 185*>C(dec.), 

l.R.(Wu^ol) : 5480, 3450. 5250, 1780, 1730, 1665, 1655, 
1610, 1540, 1515 , 1400, 1280. 1240, 1040 cm~^ 
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Example 1 




COO 



To a cold solution of .phosphorus pen tachloride (2.64 g) 
in methylene chloride (2S ml) was added 2-etfaoxyimino- 
2-'(5-amino-'l,2,4-thiadia2bl-3-yl)acetic acid (syn 
isoier)(2.48 g) at -20"C and the mixture was stirred 
for 35 minutes at -20 to -14*C« To the mixture was 
added cold diisopropyl ether (75 ad.) below -l^OfC under 
stirring, which was continued tmtil the mixture was 
warmed to ambient teu^erature. The resulting precipi- 
tates were collected by filtration, washed with 
diisopropyl ether and then kept in a desiccator for 
several minutes-. On the other hand, a mixture of 1- 
•I (7-amino-4-carboxy-3-cephem-3-yl)methyl]pyridinium 
chloride hydrochloride dihydrate (3.27 g) and 
trimethylsilylacetamide (16 g) in methylene chloride 
(50 ml) was warmed at 35 to make a solution, which 
was cooled to -20* C, To the cold solution were added 
the precipitates prepared above and -the mixture was 
stirred for 25 minutes ^it -18 to -a2*C and for an 
additional 2,0 minutes at -12 to -3'C. A solution of 
sodium bicarbonate (4 g) in water (30 ml) was added 
to the reaction mixture and the aqueous layer was 
separated out, adjusted to pH 1 with 6N hydrochloric acid 
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washed with ethyl acetate and then readjusted to pH 4 
with an aqueous solution of sodium bicarbonate. The 
aqueous solution was passed through a column packed 
with alumina (16 g) and then subjected to column 
chromatography on a non- ionic adsorption resin 
Diaion HP -20 (trademark: prepared by Mitsubishi 
Chemical Industries) (100 ml) • After the column was 
washed with water, the elution was carried out with 
20% aqueous methanol. The eluates containing an object: 
compoxmd were collected, evaporated to remove methanol 
under reduced pressure and lyophilized to give white 
powder of 7- [2-etho3cyimino-2- (S-amino-1/2 ,4-thiadia^ol- 
3 -y 1) acet ami do ] • 3 • ( 1 -pyridini ome thy 1) - 3 - cephem- 4 - 
carboxylate (syn isomer) (2. 39 g) , mp. 155 to 165**C (dec.) 

(NUjol)" : i40^p-31SO, f 770 , 1660 , 1610 j 1S30 cm*^ 
NJfll Ci»MS(J-(ig , d) : 1.21 (3H, t, Ji'THz) . Itp-S. 7 
/ (2H, m)/ 4,12 C2H/q, J-^^^ (IH. d, 

J-^SHi), 5,i9, 5^68 (2H, Mq, J^i4H2), S,7 (IH, m 
8/1 (4H, m) , 8 - 6 (IH^ m) / 9.4 C3H, m) 
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Example 2. 

To a cold solution of phosphorus pentachloxide 
(1.25 g) in methylene chloride (30 ml) vas added 2-(2- 
cyclopenten-l-yloxyimino) -2- (5-amino-l ,2,4- thiadiazol* 
5 5-yl) acetic acid Csyn isomer) (1 .5 g) at -15''C and 

the mixture vas stirred for 30 minutes at -^13 to -lO^^C. 
On the other hand, a mixture of N- [7-amino-3-cephem-3- 
ylmethyl]pyridinium-4-carboxylate dihydrochloride 
(1.82 g) and trimethylsilylacetamide (10 g) in methylene 

10 chloride (50 ml) vas stirred for 10 minutes at room 

temperature and cooled to -10**C. The cooled solution 
was added to the above activated mixture and the mix- 
l:ure was stirred for 15 minutes at -iO^^C. The reaction 
laixture was poured into an aqueous solution (100 ml) 

15 of sodium bicarbonate (3.6 ^) and stirred for 15 minutes 
at room temper atiure. The aqueous layer was separated 
: out, adjusted to pH 2 with 10% hydrbttlbric acid and 
washed with ethyl acetate. The aqueotis solution was 
subjected l:o column chromatography on V iion ionic 

20 adsorption resin, Diaion HP-20 CTra^diema;r5c/ prepared by ; 
' Mitsubishi Chemical Industries^ (100 Ml')". ' 'After iche 
colusm was washed with water , 1:ixi eltitibn Was carried 
out with 40% aqueous methtool. the feittates containing 
an object coinpound were collected, 'evai|>orated tt> 

25. remove netiianol imder rediiced pressure' and' lyophilized 
to give white powder of N- [7-{2- (2-ty<ilopenten-i- 
yloxyimino) -2*- (S-andno-l , 2 , 4-tliiadiaidl-3-yl) acetainido} - 
' 3-cephein-3-yliiiethyl]pyridiniuin-4-carboxylate (syn 
isomer) (l.S g) , mp. 190 to 19S^C (dec.) . 

30 

l.R. (Nuj 61) : 3350, 32dOv 1780, 1660, 1620, 

1530 cm*^ 

K.M.R. (D^O+NaHCOj, 6) : 1. 9^^2.5 (4H, -m), 3.23, 
3.60 (2Hi ABq, J-16H2)^ 5V2-6.1 (7H, m) , 
•35 7*9-9.1 (5H, m) 
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o-ij:-eoocH2CH3 
CH3 

To a cold solution of phosphorous pentachloride 
(1.46 g). in methylene chloride (30 ml) was added 
2- (1-methy 1- 1 - ethoxy carbony le thoxyimino) - 2 - ( 5 - amino - 
1, 2, 4r-thiadiazol-3-yl) acetic acid (syn isomer) (2.11 g) 
at -18*C. and the mixture Wjas stirred for 30 minutes at 
-14 to -11*C. To the reaction mixture was added dry 
n-hexane (90 ml) below -ap-C and the mixture was 
stirred fpr several minutes and the solvent was 
removed by decantatibn. The residue was triturated 
with n-hexane and collected by filtration .to obtain 
a powder of the activated acidv : On the ot^her hand, 
a mixture of N- [7-aminor3-cephem-3-ylmethyl]pyridinium- 
4-carboxylate dihydrochloride (2 g) and trimethylsilyl- 
acetamide (10 g) in methylene .phloride was stirred for 
IP nu^iutes at ropm tempjerature. and cooled to -18"C. 
To the cold solution was added the powder obtained above 
and the mixture was stirred for 30 minutes at -13 to 
-lO'C an,d for 30 minutes at ^-S to O'C, The reaction 
mixture was poured into an aqueous solution (100 ml) 
of sodium bicarbonate (3.6 g) and stirred for 15 minutes 
at room temperature and then adjusted to pH 1 with 6N 
hydrochloric acid.^ The aqueous layer was separated 
out, washed with ethyl acetate and subjected to column 
chromatography on a npn ionic adsorption resin, Diaion 
HP-20 (100 ml). After the column was washed with 
water, 5% aqueous ethanol and 101 aqueous ethanol 
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successively, the elution was carried out with 20% 
aqueous ethanol. The eluat&s containing an object 
conqaound were collected, evaporated to remove ethanol 
under reduced pressure and lyophilized to give N-[7- 
{2- (l-methyl-l-ethoacycarbonylethoxyimino) -2- (5-amino- 
1,2,4- thiadiaz ol-3-yl) ace t amido } - 3-- cephem- 3 -y Ime thy 1 ] - 
pyridiniumr4-carboxylate (syn isomer) (1 .30 g) , white- 
powder, mp. 164 to 168*C (dec). 

in (Nujol) : 3350-3150, 1770, 1720. 1670, 

. 1620, 1S20 cm'^ 
mR (DMSO-dg, 5) : I.IS (3H, t, J-7H2) , 1.45 
(6H, s) , 3.03 and 3. SS (2H, ABqi J»18Hz) , 
4.10 (2H, q, J=7Hz), 5.11 (IH, d, J«SHz) , 
r 5.20 and 5.67 (2H, ABq, J»13H2) , 5.75 

(IH, 2d, J=5 and 8Hz) , 8.20 (4H, m) , 8..57 
(IH, m>. 9.47 (3H, m) 

Example 4 

The following compounds were obtained according * 
xo similar manners those of Sramples 1 to 

(1) 7«t2-?ropo3^imino-2-(5^amino-l,2,4-thiadiaz61-3- 
yl) acetamido] -3- (Irpyridiniomethyl) - 3- c«phem-4- 
carboxylate (syn isomer), xsp. 230 to 240*C (dec). 
IR (Nujol) : 3400-3200, 1770, 1670-1600, 1530can;*^ 
HMR (DMSOrdg, 5} : 0.85 (3H, t, J-7Hi) , 1.6 (2H, 

m), 3.06, 3.55 (2H,. ABq, 4^18Hz), 4.04 (2H, 
t, J«^6Hz), 5.06 (IH, 4, J-5Hz) , .5.18, 5.70 
(2H, ABq, J=14H2), 5.74 (IH, dd, J«5 and 8H2) , 
8.2 (4H, m), B.6 (IH, m) , 9.5 (3H, an) 

(2) 7- [2-Methoxyimino-2-(S-amino-l,2,4-thiadia20l-3- 

yl)acetamido] -3- (1-pyridiniomethyX)— 3-«cephem--4— 
carboxylate (syn isomer), mp. 250 to 26d*C (dec). 
IR (Nujol) : 3400-3100, 1770, 1650, 1610, 1520 cm"' 
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NMR CDMSO-dg, 6) : 3.07, 3.57 (2H, ABq.. J«18Hz) , 
3,86 (3H, s), S.06'(1H, d, J^SHz), 5.19, 
5.69 (2H, ABq, J-14H2) , 5.75 (IH, dd,J=S, 8Ez), 
8.0.8.3 (4H, in) , 8.4-8.7 (IH, m) , g.S-pie 
(3H, m) . 

(3) 7-[2-Isopropoxyimiiio-2-(S-anii3io-l,2,4-thiadiazol- 

3- yl) acetamido] -3- (l-pyridiniomethyl) -3-cephem- 

4- carboxylate Csyn isomer), np. 160 to les-'C (dec). 
IR CNujol) : 5270, 3180, 1770, 1660, 1610, 1525 cm"^ 
NMR (DMSO-dg^DjO, 6} : 1.22 (6H, d, J-6Hz), 3.15, 

3.57 C2H, ABq, J«18Bfe) ,4 . 17-4 . 60 (IH, m) , 
5.12 (IH, d, J«5H2), 5.33, 5.70 (2H, ABq, 
. J=14Hz), 5.78 CIH, d, J«5HZ3, 8.0-8.4 (2H, H), ' 
8.4,7-8.83 (IH, m), 9.33-9.67 (2H, m) 

(4) N- [7- {2- (t-Buto3cycaTb6nylittethoxyimino) -2- (5- 

amino-l ,2 , 4-thiadiazol-3-yl) acetamido }-3-cephein-3- 
ylinethyl]pyridiiLium-4-caTbo3cylate (syn istfmeT) , mp. 
150 ISS^G (dec) . 

I.R. (Nujol) : 3300, 3200, 1770, 1680, 1620, 
■ . 1530 cin'^ ^ 



• (5 ) N r [ 7 - { 2 ^ Carb63cyme thoxyimino- 2- ( 5 - amino -1 , 2,4- 

^ Xhiadiazol- 3-yl) acetamido}-3^-cephein- 3-ylmethyl ] pyridinium- 
. 4-carboxylate (syix isomex), ISO to 

LR* (Nujol) : 3350, 3200, 1781), 1680, 1530 cm'^ 



(6) N- {7-{2rCyclopentyloxyiiaino-2- (5-amino-l,2,4- 
^lliadia^ol^ 5-yl) acetamido } - 3-cephein- 3-ylmethyl 3py^idiniuln- 
4-carbo3cylate (syn isomeT), jnp. 180 to 185*0 (dec). 

I.R. (Nujol} : 3300, 3200. 17B0, 1670, 1620, 1530 cm"^ 
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(7) N- [7-{2- (l-Ca.rboxyethoxyimino)-2-(5-amino-l,2,4- 
tMadiazol -5 -y 1 ) ace tamido } - 3 - cephem- 3-yline thyl] - 4 * - 
carbaiDoylpyridiniuin-4-carboxylate (syn isomer) , mp\ 
170 to IZS'C tdecO • 

l.R. (Nujol) : 3300, 3160, 1770, 1680, 1610, 

1560, 1520 cm'^ 

(8) N- [7- {2- (l-t-Butoxycarbonyletho3cyimino) -2^ (S- 
amiao-l,2,4-thiadiazol-3*yl)acetamidD}-3-cep1ieia-3- 
ylmetliyl]pyridinium-4-carboxylate {syn isomer), ntp. 
.160 to 16S*C (dec.)' 

l.R. (Nujol) : 5290, 3160, 1770, 1725. 1670, 

1.620, 1525 cm' ^ 

N-M.R. (CDyOD+D^O,^) : 1.2-1.6 (l^H, m), 3.20 and 
3^67 (2H, ABq, J«=18Hz) , 4.40-4.90 (IH. m) , 
5.20 (IH, d, J«5Hz) , 5,33-5.80 (2H., m) , 
5.92 (IH, d, J«5Hz) , 7;9-9.4i (SH, m). 

(5) N-[7-{2-(l-Carb03cyethoxyimino)-2-(S-amiiio-l,2,4- 
tiiiadiazol-3 -yl) acetamido > -3 - cephem-3-y Imethyl 3pyxid±!ai.xaft* 
4-caT^03cylate (syn. isomer) j inp* 175 to i80*C (dec), 

l.R. (Nujol) : 3300, .3200, 1775, 167B, 1620,1520 cm"^ 

ClO N-.f7-{2- (l-^eixzyloxycarbonylethoxyimiJio) -2- (S- 
amino-1, 2, 4-tlLiadiazol-3-yl).acetamido}-3-cephem-3- 
yllttethyl]pyTidiJl,i^m-4-carbo^:ylat-e : (syn isomer). Tap. 
178 to 182' C (dec.), 

l.R. (Nujol) : 3250, 3150, 1770, X670, 1620,1520 cm*^ 
•N.M.R, (DMSO-dg+H^O.S) •: 1.45 (3H, d, J»7Hz) , 

3.10 and 3.60 (2H, ABq, J*16H2),4.87 (IH, 
q, J-7Hz), 5.20 (2H, s) , 4.97-3.10 (2H, m) , 
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5. 25 (IH, d, J=5H2). 5.83 (IH, d, J=5H2) , 
7.43 (SH, s), 8.27 (2H, m), 8.63 (IH, m) , 
9.38 C2H, m) 

(11) N- [7-{2-Ethoxycarboiiylinethoxyimino-2- [S-amino- 
l,2,4-tliiadiazol-3-yl)acetamido}-3-cephem-3-ylmethyl] - 
pyridinium-A-carboxylate (syn isomer), mp. 184 to 188*C 
(dec). 

. Z.R. (Nujol) : 3400-3100, 1770, 1670, 1610, 1520 .cm 
(DMSO-dg,£) : 1.17. (3H, t, J«7Hz) , 3,05- 

and 3.53 (2H. ABq, J«18Hz), 4.13 (2H, q, 
J=7H2), 4.70 (2H, s), 5.08 (IH, d, J^SHz), 
5.17 and 5.70 (2H, ABq, J=13Hz), 5.72- (IH, 
dd, J- 5 and 8Hz) , 8.16 (4H, m),.8.62 (IH, m) 
9.50 (3H, m) 

(12) N- [7-{2-(2-Cyelohexen-l-yloxyimiao)-2-(S-amino- — 
1 ,2 ,4-iJxladiazol^3-yl)aceta3iiido)-3-cephem-3- 
ylmethyl]pyTidiniinn-4-carboxylate (syn isbmer), 
mp. 150 to 155*^0 (dec), 

IR (Nujol) : 3300, 3200, 1775, 1660, 1610^ 
1520 aa"^ 

NMR (DMSO-dg, 6) : 1.5-2.0 (6H, mj , 3.13,3.57 
(2H, ABq, J*17H2) , 4.6-4.7 (IH^ m) , 5.07 
CIH, d, J«4Hz), 5.27,5.60 (2H, ABq, J»14Hz) , 
5.80 (IH, 2d, J»4 and 8Hzj, 5.77-6.0 
. . (2H, m), 8.17 (2H, s), «. 0-8,4 (2H, m) . 

8.43-8.80 (IH, m), 9.4-9.5 (2H, k), 9.55 
(IH, d, J=BHz) 

(15) N- [7-{2-GaTboxymethpxyiiaino-2- CS^aiiiiiio"^l,2,4- 

thiadiazol-3-yl)acetainido}-3-cephem^3-yltoethyl) - 
4'-carbamoylpyTidiiiiuin-4-caTboxylate (syn isomer), 
mp. 175 to 180''C (dec) . 

IR (Nujol) : 3350, 3200, 1775, 1680, 1615, 
1565, 1S2S cm"-'' 
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(1-4.) N- [7-{2-Methoxycarbonylmethoxyi3iiino-2- (5-amino- 
1,2, 4-tliiadiazpl- 3-yl) acetamido >-3-cephem- 3- 
ylmetnyl]pyridil^iuIn-4-ca^boxylate (syn isomer), 
mp, 165 -feolTO^C (dec). 

IJi (Nujoi) : 3300-3150,1760, 1670, 1620, 
. • 1520 cm 

NMR (DjO, 6) .• 3,17,3.70 (2H, ABq, J«=18Hz), 
.3.80 (3H, s), 4.93 (2H, s) , 5.30 (IH, 
d, J»5HzD , 5.44,5,73 (2H, ABq, J=14Hz), 
5.53 (IH, d, J-SHz), 8.10 C2H, m) , 8.60 
(IH,. m) . 8 . 98 C2H, m) 
05 ) N- [7r { 2 - (1 -Me thyl - l-carboxye thoxyimino) -2 - (5 - 

aiaiii6.^1., 2 , 4-ti.iadia:2ol-3-yl) aceraaiido} - 3-cephem- 
3-yliaethyl]pyTi:dajiiuitf-4-carboxyiai:e C^yn isomer) , 
white powder, mp. 176 to ISO'C (dec). 
; IR (Nujol) : 3400-3150., 1770 i 1670^ 

,_1520..cm'^ . 

Cifi) [7- (2- (i -Methyl -l-tTbutoagrcarbp^ - 
2 - (5 - amiao -1 , 2 , 4 - thiadi4sol - 3-y;l)^^^^^^ 
cephem-3-ylmethyl]pyTidihiym-4-qaTfepx^^ (syu 
isomer) , aq). 176 to 180 'C (dfec) . 
. iR(Nujoi).r 1780, 1730, 1680, 

1620, 1520 cm'^ 
NMR (DMSO-dg-D^O, 6) \ 1.40 (15H, bs), 3.X)8, 
3.42 (2H, ABq, J-18HZ), 5.13 (IH, d, . 
J«SH2), 5,40 (2H, m), $.80 (IH,. d, J-SHz) , 
8^17 (2H,. m). 8.65 (IH, m) , 9.37 (2H, m) 
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a?) N-[7-{2-Cyclopentyloxyiaino-2-(S-amino-l 2 4- 
thiadia2ol-3-yl)acetaffiido}.3.cephem-3.ylmethyl]. 
4.carbaffioylpyridiiiiuin.4.carboxylate (syn isomer). 
Jnp 230 ^to ISS^C (dec). 
^ (Nujol) : 3300, 3200, 1770. 1680, 1610, 

1.560, 1520, 1510 an'^ 
ae) N-(7-(2-(2-Cyclopenten-l-yl-o3cyimino)-2-(5-amino-l, 
2,4-thiadia2ol-3-yl)acetamido)-3-cepheffi-3-ylinethyl)-4'-' 
carbamoy l-pyridiiu.ujn-4-carboxylate • (syn isomer ) . 
10 op 155 to 160 *C (DEC, ) 

IK (Nujol): 3300, 3150, .1770. 1675, 1610, 1560, 1520 cm-l 
B«R (DMSO^g,.S ): 2,.0-2.4(4H, m). 3.17-3.67(23, m), 5.08 

(2H. broad e), 8.57 (2H, d. J«7Hz), 

• (1^)^ «-n-(2-( l^eta,yl-l-.c«±*tyky^ 

1.2,4^ '*^*^^^^i^*>l-3"yl)acetkkiao)^cephein-3-ylmet^^ 
4 • -carbamoyl- ?yridinium-4-carboxylat:e (syn, isomer) 
anp 180 to 18S'*c (bEC. ) ' • " 

^ Wjc^l)^ 3300, Itfd, 16B0, Md, i560, 1520 cm-l 
^ (11MS0^g.i^t i^0(6arB), 3.^^.^, 5.li^(lS, d 

JM-Hz), 5.3-6.7(2^, m), 5.80 (IH, dd, J,.' 
* ^ d ,J«7H2), 9.50 

ClH, d, JeSHz), 9.-63 (2H, d, J«7H2) 



25 
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(20) 7-[2-Allylo3cyiiftino-2-(5-ainino-l,2,4-tHadiazol- 

3- yl) ace t ami do] -3- Cl-pyridiniomethyl) -3-cephem- 

4- carboxylate (syn isomer) , inp 160 to 165"C (dec) . 
IR (Nujol) : 3290, 3180, 1770, 1660, 1610, 

1525 cm'^ 

NMR (DMS0-dg+D20, 6) : 3.12, 3.50 (2H, ABq^ 
J=18H2), 4.44-4.76 (2H, m) , 5.10 (IH, d, 

5Hz), 5.0-6.1 (6H, m), 8.0-8.4 (2H, m) , 
8.44-8.76 (IH, m) , 9.32-9.68 (2H, m) 

♦ 

(21) 7- [2-(2-Propynyl6xyimino) -2-(5-aminc-l,2 ,4- 
thiadiazol-3-yl)acetamido]-3-(l-py^idiniomethyl) - 

: 3-cephem-4-carboxylate (syn isomer) , nip 145 to 150*C 
(diec.) . 

. IR (Nujol) ; 3250, 2100, 1770, 1660| 1630, 

1610, 1525 cm*^ 
NMR (DMSO-dg, 6) .: 3.10, 3. 55 ? (2H , ABq, J«18Hz) , 
3.47 (IH, t. J»2Hz) , 4.73 C2H» d, J«=2H2) , 
5.08 (IH, d, J=5H20 , 5.25, 5.65 (2H, ABq, 
J=14H2), 5.60-5.93 (IH, m)^ 8.0-8.4 (4H, m) , 
8.4-8.8 (IH, m), 9.3-9.7 (3H, m) 



20 



(22) 7-[2rHydrpxyimijio-2-(5^ainino-l,2,4-thiadiazol-3- 
yl) acetamido) -3- (1 -pyridiniomethyl) - 3-cephem-4- 

25 caxboxylate (syn isomer) , rap 170 to 175*»C (dec). 

> V-I-R :(Nujol) t 3350, 32J30,. 178Q, 1^^^ 
> - 1490 cm'^ 

(23) 7--I2-Methylthiometh.oxyimitto-2-(S'^amino-l, 2 ,4- 

30 ^hiadS,azol-3-yl)acetamido)-3-(l-pyridiniomethyl)- 
3-cephem-4-carboxylate (syn isomer) , mp 195 to 
205* C (dec). 

IR (Nujol) : 335P-31S0, 1770, 1670, 1620, 
1520, 1150 cm'^ 
35 NMR (DMSO-dg+DjO. O .: 2.17 (3H, s) , 
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3.00. 3.62 (2H. ABq, J=18H2). 5,10 (IH, d, ' 
J-SHz). 5.22 (2H, s) , 5.73 (IH, d, J=SHz) ' 
5.00-5.83 (2H, m) , 8. 13 (2H , m) , 8.53 
(IH, m), 9.33 (2H, m) 

(24) 7-(2-Trityloxyimino-2-(S-amino-l,2,4.thiadiazol. 

3-yl)acetamiiio].3.(l-pyridinioinethyl).3-cephem-4- 
carboxylate (syn isomer) , mp 165 to 170*C (dec). 
IR (Nujol) : 3450, 1780/ 1670, 1620, 1530, 
1490 cm'^ 

NMR (DMSO-dg, 6) : 3. 18, 3.64- (2H. ABq. J-18Hz), 
5.18 (IH, d. J»5H2), 5.34, 5.74 (2H, ABq, 
J-12H2), 5.92 (IH, dd. J»5 and 8H2) , 7.28 
(15H, s), 7.94-8.30 (4H, m). 8.42-8.66 (IH. 
n)* 9.22-9.54 (2H, m) , 9.78 (IH, d, J^Sfiz) ' 

(25) 7- (2- (2 ,2 .2-Trifluoroethoxyimiho) -2- (5 -amino- 1,2. 4^ 
thiadia20l-3-yl)acetaiuido]-3-(l-pyridiniomethyi)- 

3-cephem-4-.carboxylate (syn isomer), mp 150 to 
15S?C (dec). 

IR (Nujol) : 3300, 1780. 1675, 1630. 1530 cm"! 

NMR (DMS0-dg+D2O, 6) : 3.23, 3.50 (2H, ABq, 
J-18HZ), 4.63, 4.93 (2H, ABq, J^^^ 
S.17 (IH, d, J-SHz), 5.37, 5.73 (2H, ABq, 
j-14H2). S.83 (IH, d, J^SHz). 8.1-8.4 
(2H, m), 8.5-8.8 (lH, m) , 9.3-9.6 (2H, m) 

(26) 7-[2-Ethoxyimino-2-(5-amino-l,2,4-thiadia201-3- 
yl) acetamido] -3- (A-earbamoyi-l-pyridiiiiomethyl) - 
3-cephem-4-carboxyiate (syn i sorter) , mp 160 to 
16S?C (dec). 

IR (Nujol) : 3300, 3200, 1780, 1680, 1620, 
1570, 1530 cm'^ 

(27) 7-[2-(2-0xotetrahydrofuran-3-yloxyimino)-2-(S- 
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amino- 1,2,4- thi adi azol - 3 -y 1) ace tami o ] - 3 - ( 1 - 
pyridiniomethyl)-3-cepheiB-4^carboxylate Csyn 
isomer), jap 140 to 14S*C (dec). 

IR (Nujol) : 3350, 1780, 1670, 1620, 1S30, 
1490 cm'^ 

NMR (DMSO-dg+PgO. 6) : 2.43-2.83 (2H, m) , 
3.27, 3.63 (2H, ABq, J-18Hz) , 4.23-4.67 
(2H, m). 5,17-5.37 (IH, m), 5.20 (IH, d, 
J»5Hz), 5.38, 5.73 (2H, ABq, J«13Hz), 
5.87 (IH, d,J«5Hz), 8.07-8.43 (2H, m) , 
8,53-8.80 (IH, m), 9.23-9.50 (2H, m) 

(28) 7- [2-Methoxyimino-2-(5-amino-l,2,4-tMadiazol.- 
3-yl)acetamido] -3-(4-carbamoyl-l-pyridiniomethyl) - 
3-cephem-4-carboxylate (syn isomer), mp 165 to 
170*'C (dec). 

IR (Nu^ol) : 3350, 3200, 1780, 1690. 1610, 
1570, 1530 cm" ^ 

(29) 7- [2-Propoxyimino-2-(5-amino-l,2,4-thiadxazol- 
3-yl)acetamido]-3- (4-carbamoyl-l-pyridiniomethyl) - 
3- cephem-4-carboxylate (syn isomer) , jop 170 to 
175*C (dec). 

IR (Nujol) : 3350, 3200, 1780, 1690, 1610, 
1570, 1530 cm'^ 

(30) 7- [2-Isopropoxyimino-2-(5*aminp-l,2,4-thiadiazol- 
3-yl) |cetamidol- 3- (4-carbampyl- 1-pyridiniomethyl) - 
3-cephem-4-carboxylate (syn isomer) , mp 155 to 
160*C Caec,). 

IR (Kujol) : 3350, 3220, 1780, 1680, 1615, 
1570, 1S30 cm'^ 

(31) 7-[2-Aliyloxyimino-2-(S-amino-l,2,4-thiadia20l- 
3-yl)acetamido]-3- (4-carbamoyl-l-pyridiniojnethyX) - 
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3-cephem-4-carboxylate (syn isomer), mp 161 to 
leS'C (dec). 

IR (Nujol) : 3400-3150, 1770, 1670, 1610, 
1560, 1520 cm"^ 

( 32 ) 7 - ( 2 - ( 2 , 2 , 2 - Tri f luo roe thoxy iminp) - 2 - ( 5 - amino - 
lj2,4-thiadiazbl-3-yl)acetamido]-3-(4-carbamoyl- - 
l-pyridihi cmethyl) - 3- cephfem- 4- carbbxylate (syn 
iisomer) , mp 160 to 16S*C (dec). 

IR (Nujol). : 3300, 3150, 1780, 1680, 1610, 
1580, 1520 cm*^ 

(33) 7- [2-Methylthibmethoxyiinijao-2-(S-amino-l,2,4- 
1dliadia^ol-3-yl)acetamido] -3- (4-tarbamoyl-l- 
pyridiniomethyl)-3-cephein-4-carboxylate (syn 
isomer)^ mp 160 to 165*C (dec). 

IR (Ntijbl) : 3300, 3150, 1770, 1680, 1610, 
1560, 1520 cm" 

(34) 7- [2-(2-Propynyibxyimino) -^2- (5-amino-l,2 ,4- 
thi adia 2 61 - 3 - y 1 ) ace t ami do ] - 3 - ( 4 - carb amoy 1 - 1 - 
pyridiniomethyl)-3-cephem-4-carbo3cylate (syn 
isomer) i nqp . 155 to 160*C (dec ) . 

IR (Nujol) : 3400, 3250, 3150, 2120, 1770, 
1685, 1610, 1560, 1525 on"^ 

(35) Sodium 7- [2-cyclopentyloxyimino-2- (S-amino-1,2 , 4- 
thiadiazol - 3 -yl) ace tami do ] - 3 - ( 2 -iiiethy 1 - 5 -oxo - 6 - 
hydToxy-2,5-dihydro-l,2 ,4-tria2iri-3-yl) thiomethyl- 
3-cephein-4-carboxylate (syn isomer) , mp 169 to 
174»C (dbc). 

IR (Nujol) : 3600-3100, 1760, 1690, 1665, 
1640, 1610, 1520, 1005 cm"^ 

(36) Disodium 7- (2-methoxyimino-2-(5-aniino-l,2,4- 
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thiadiazol-3-yl)ace1;amido]-3-(2-methyl-5-oxo-6-. ' 
o xi do - 2 , 5 - dihy dro - 1 , 2 , 4 - 1 ri a zin 3 -y 1 ) thiome thy 1 - 
3-cephein-4-carboxylate (syn isomer), mp 220 to 
225*C (dec). 

5 IR (Nujol) : 3400-3X50, 1760, 1660, 1640-1560, 

1520, 1040 cm"^ 

(37) Disodium 7- [^-ethoxyimino-2-(5-amino-l,2,4- 
thi adi azol - 3 -y 1) ace tami do ] - 3 - ( 2 -me thy 1 - 5 - oxo- 6 - 

10 oxido-2,5-dihydro-l,2,4-triazin-3-yl) thiomethyl- 

3-cephem-4-carboxylate (syA isomer) , mp 255 
265*C (dec). 

IR (Nujol) ; 3400-3150, 1760, 1660, 1600, 
1500, 1400, 1030 cm"- 

15^: 

(38) 7- [2-(2-Gyclopenten-l-yloxyimiiio) -2-(5-amino-l,2,4- 
idliadiazol - 3-yl) ace tamido 3 - 3 - ( 2 -me thyl - 5 - oxo 6 - 
hydroxy t2 , 5 -dihydro- 1 , 2 , 4- triazin- 3-^yl) thiomethyl- 
3>cephem-4rcarboxylic acid (syn isomer) , mp 158 to 

20 164*C (dec). 

IR (Nujol) : 3450-3150, 1770, 1680, 1630, 
1510, 1260, 1180, 1100, 1030, 
1010 cm"^ 

NMR (DMSO-dg, «) : 2.0-2.6 (4H, m) , 3.2-4.0 

25 (2H, m), 3.62 C3H, s), 4.13, 4.45 C2H, 

ABq, J-13HZ), 5.13 (IH, d, J-SHz), 5.2-5.5 
(IH, m), 5.7-6.0 (2H, m), 6.0-6.2 (IH, m), 
8» 20 (2H, broad s) , 9.50 (IH, d, J«8H2) 

30 (39) 7- [2-Isopropo3cyimino-2-(5-amino-l,2,4-thi8dia:^ol- 
3•yl) acetamido] -3- (2-methyl*5-oxo-6-hydroxy-2 , 5r 
dihydro-1 ,2 ,4-t:riaziii- 3-yi) thioinethyl-3-ciBphem-4- 
carboxylic acid (syn isomer), mp 160 to 167*C (dec). 
IR (Nujol) : 3400, 3280. 3180, 1780, 1770, 

35 1630, 1515, 1410, 1240, 1009 cm"^ 
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NMR (DMS0-dg+D20, 6) : 1,27 (6H, d, J=6H2) , 

3.62 (3H, s), 3.5-3.9 (2H. m). 4.13, 4.41 
(2H, ABq, J-14H2), 4.40 (IH, t, J=6H2) , 
5.17 (IH, d, J=SHz). 5.83 (IH, d. J^SHz) 

(40) 7- [2- C2-P^opynyloxyimino)-2-(5-amino-l,2,4- 
thiadia20l-3-yl)acetalnido]-3-(2-raethyl-5-oxo-6- 
hydroxy- 2 , 5- dihydro-l ,2 , 4- triazin- 3-yl) thiomethyl- 
3-ceirfieiii-4-carboxylic acid (syn isomer), mp 161 to 
1.66*'G (dec). 

■ IR (Nujol) : 3260, 3180, 1770. 1670, 1620, 1520, 

1335 cm"^ 

NMR (DMSp-dg+D20, 6) : 3.48 (IH, s), 3.61 (3H, 
s), 3.3^3.9 (2H, m), 4.10. 4.38 (2H, ABq, 
J»14Hz). 4.77 (2H, s), 5.12 (IH, d, J«=5Hz) , 
5.78 (IH, d, J»SHz:^ 

(41) 7- l2rAllylpxyiinino^2-(5rainiiio-l,2,4-tliiadiazol-3- 
yl ) ace tamido ] - 3t ( 2 -me thyl- 5 - Qxo - 6>-.hy droxy - 2 , 5 - 
dihydro-i , 2 , 4 - triazin- 3-yl) thiomethyl - 3- cephem- 4 - 
carboxylic acid (syn isomer) , mp 169 to 173"C (dec.) 

IR (Nujol) : 3360, 3210, 1775, 1670, 1625, 
1560, 1520, 1250, 1175, 1100, 
1020 cm'^ 

NMR (DMSO-dgi «) : 3.3-4.0 (2H, m), 3.58 t3H, s), 
4.0^4;6 (2H, m), 4.5-4.8 (2H, m) , 5.13 
(IH, d, Je5Hz)^ 5/iOv5.6 (3H, m) , 5. 81 
(1H> dd, J«S and 9Hz) , 8.18 (2H, broad s) , 
9.53 (IH, d, J»9Hz) 
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. Example 5 

A mixture o£ ?• [2*cyclopentyloxyimino-2- (S-ami2lo•- 
l, 2,4-thiadiazol-3-yl)acetamadp] cephalospbranic acid 
(syn isomer) (S.l g) ^ sodium hicarbonate C840 mg) , water • 
S (50 ml), potassium thiocyanate (24*3 g) and 

isbnicotiziamide (1.83 g) was stirred for 22 hours at 
50 to 55^0* The reaction mixture- was cooXed and added 
to ethyl acetate. The mixture was adjusted to pH 2 
with 10% hydrochloric acid and filtered. The aqueous 
10 layer was separated from the filtrate> washed wiiJi 
ethyl acetate and evaporated. The residue was 
subjected to column chromatography (non-ionic adsorption 
resin., Diaion HP20 prepared by - Mitsubishi Chemical 
Industries) " and the . column was washed vrith water (0.7 LJ 
15 andi^ien eluted with 30% aqueous iiethanol (0.7 JL) • 

The eluates containing the object compouiid were collected 
washed with ethyl acetate and t^en evapdratfed. 
: The residue was lyophilixed to give £7^ (2- 

;v:cyclopentyloxyimino^2- (5*jEmin6-l>2,4-thi:£diazolh3- 
20ii;;:.^. yl>aeetafflido}^3-cephem-3-^lmetJiyl]-4»^i£ai^j 

pyrid±iiium-4-carbo3cylate (sya isomeT).ci- 6 g) i 230 
to 235* G (dec) . 

• (Nujol) :3300» 3200, 1T70, X680, 1610, 

-T 1360,1520, 1510 ca"^' 

25 NwM^R. (dg-DMSO, 6) V 1.30-1.95 (8H, ffl), 3*15 

* . a»d 3.50 C2H, ABq, j-l8Hz), i. 60-5. 73 

• . (IH, m) , 5, 06 (IH, J«4H2) , S,SO and 
3.65 C2H, ABq, J-14H2), 5,7X) (IH, dd, 
J*4 aad 8H2), 8.12 C2H, s) . 8.45 C2H, 
30 d, J-6H2), 9.42 (2H, d, J-6H2), 9.50 

(IH, d, J-8H2) 



35 
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A mijcture of- .T-ra-tyclopentyidx^ 
. i,2, 4-thiAdla2ol-3-yl) acetamido J- S-acetoacetoxymethyl- 
S-cephem-^-carbpacylic acid Csyii isdinerK2.8 , sodium 
bicarbonate 0420 mg) , potass iuia iodide (28 g) and 
py^iidine. (590 mg) in. water (28! ml) was stirred for one 
hour at SSfC. After cooling, ethyl acetate- (20 ml) 
. llh^^o^OTtc ;,c±d (5,5 ml) and ^cetonfe .(40 ml) were 
ad4e4 thereto -under stirring. The aqueous. layer was 
sf pirated out , washed with ethyl . ace tate and concent- * 
rated ^o 30 ml under reduced, pressiire;- . An-^insoluble 
^ixb^t^ce was filtered off and: ^e: filtrate was suB4 
j^cted to colmm chroma:tOgraphy on a ndnrionic adsorp^ 
tion resin, Diaion HP20 (100 ml) After the column 
.was, Hashed with water (SO 0 ml) . the elution was carried 
.out with 30% aqueous methanol.. The eluates containing 
a object: compound were collected, eVaporated to remove 
m^^ol under reduced pressure and lyophilized to give 
N- I7r{2-cyclopentyloxyimino-2-(5-aminp.l,2.4-thiadia2^ 
3-:yl ) ace tamido } - 3- cephem- 3-ylme thy 1 J pyridinium- 4 - 
carboxylate Uyn isomej) (620 mg) i. white, powder. 

n^. 180 to 18S.«C (dec.). 

IR (Nujol) : 3300, 3200. 1780, 1670, 1620, 
1530 cm'^ 

NMR (DMSO.dg, o : 1.4-2.O (8H. m) . 3.17 

3..S3 (2fl, ABq, JrlBHz). 4.60-4.83 (IH, m) 
S.IO (IH. d, J.4Hr). 5,30,5.83 (2H, ABq, 
J.14H2). 5,87 (IH. 2d. J-4 and 8H2) , 8.17 
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(2H, s), 9. SO (IH, d, J"8H2), 8.0-9.7 
(SH, m) 

Example 7 

The following compounds were obtained according 
to sijailar manners to those of Examples 5 and 6. 

(1) . N-[7-{2-(2-Cyclopenten-l^yloxyimino)-2-(5- 
amino -1,2,4- thiadiaz ol-3 -yl ) acetamido } - 3-cephem- 3 - 

ylmethyl]pyridinixim-4-carboxylate (syn isomer), mp. 
190 to 19S'»G (dec). 

I.R. (Nujol) : 3350, 3700, 1780,1660, 1620 ,JL530 cm'^ 

(2) N- [7-{2- (t-Butoxycarbonyimetlioxyimino)-2- (5- 
^ ^n^«>-1.2,4-tliiadia2ol-3-yl)acetamido}-3-cephem-3- 

ylme thy l]pyridiniiim-4-carboxy late (syii isomer) , mp. 
150 to 1SS*C (dec). 



10 



20 



1, R. (Nujol) ; 3300, 3200, 1770. 1680, 1620, 

1530 cm"^ 



(3) N-[7-X2-Carboxymeth6xyimino-2-CS-amiiio-l,2,4- 

thiadiazol-3-yl3acetamido}-3-cephem-3.ylmetiiyl]- 

pyridiniTaa.4.caxboxylate (^ isomer), am. 150 to - 
25 155-C (dec). . 

I-R. (Nujol) : J350, 3200,' 1780. 1680. 1530 cm*^ 

(4) N-[7.{.2.Cyclopentyloxyimino-.2-(5-amiao-l,2,4- 
3^, ^ia'iia2ol-3-yl) acetamido} -3.cephem-3-ylmethyi]. 

pyridinium-4-carboxylate (syn isomer), mp. 180 to ' 
18S»C (dec). 

I.R. (Nujol) : 3300, 3200, 1780, 1670, 1620, 
35 * 1530 cm"^ 
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N.M.R. (DMSO-dg.«) : 1.4-2.0 (8H, m) , 3.17, 

3. S3 (2H, ABq,J=18Hz), 4.60-4.83 (IH, m) , 
S.IO (IH, d, J*4H2), S.30 aiid 5.83 (2H, 
ABA, J-14HZ), 5.87 (IH, dd, J»4 and 8H2) . 
^ 8.17 (2H, s), 9.50 (IH, d, J-8H2) , 

8.0-9.7 (SH, m) 

(S) Nv[7-{2-(l-GarboxyelJxbxyimino)-2-(S-amino-l,2,4- 
thiadiazol-3-yl)acetamido}^3-cephein-3-ylmethyl]-4'-' 
10 c;axbaffloylpyTidi2iium-4-carboxylate (syn isomer) , np 
170 TO 175*C (dec). 

I.R. (Nujol) : 3300, 3160, 1770, 1680, 1610, 

1560, 1520 cm'^ 
IS - N.M.R, (DMS0-dg,6) : 1.38 (3Hi d...J-7H2). 

3,10-3.60 (2H, m), 4.40-4.83 (IHV m), 
5.10 (IH. d, J=SH2), S..28-6.00 (3H, m) . 
8.22 (2H, broad s), 8.48 C2H, d. J-6H2) , 
9.48 (2H. d, J-6H2), 9.32-9.65 (IH, m) 



20 



25 



(6) 



N - f 7 - {2 - ( 1 - 1 -Butoscy carbonylethoxyimino) - 2 - (5 - 
amino- 1 ,2 , 4-tiiiadia2ol - 3-yl) acetamido >-3-cephem-3- 
ylmethyl3pyridiiiiuin-4-carboxylate (syn isboer) , am. 
1.60 TO 16S»C (dec). 

I.R. (Nujol) : 3290, 3160, 177X). 172S, 1670. 

1620, 152S cm'^ 

(7) N- [7- {2- (l-CarboxyethoxYimino;) -2- (ti- atn^T ,^. 
30 l,2,4-tliiadia2ol-3-yl)acetamido}-3-cephem-3^ 

ylmerhyl]pyridiniuin.4-carboxylate (sya isomer) , inp . 
175 to 280»C (dec). 

l.H. (Nujol) : 3300. 3200, 1775, 1670, 1620, 

1520 cm'^ 
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(8) N- [7-{2-(l-Benzyloxycarbbnylethoxyimxno)-2-(5- 
amino -1,2,4- thiadi azol - 3 -y 1 ) ace tamido 1-3 - cephem- 3 - 
ylme-thyllpyTidxixiiaia-4-carboxylate (syn isomer), mp. 
178 1:0 182"C (dec.) • 

S 

I.R. (Nujol) : S2S0, 31S0, 1770, 1670., 1620, 

1520 cm"^ 

(9 ) N- [7- {2-EthoxycarbonylmetJib3cyimiiio-2- (S-amiiio- 
1 , 2 , 4 - thiadiazo 1 - 3 -y 1) ace tamido ) - 3 - cephfem- 3 -y Imethy 1 3 - 

10 pyTidiaiiJm-4-!q:arboxylate (syn isomer), mp. 184 to 188*C 

• (dec.) • 

I.R. (Nujol) : 3400-3100, 1770,, 1670, 1610, 1520 cm'^ 
.ao) N- [7-{2-(2-Cyclohexen-l-yloxyimino)-2- (S-amino- 
15, l,2,4-thiadia2ol-3-yl)ac«tamido}'^3-cephem-3- 

ylmethyl3pyridiiiiiun-4-caTboxylate (syn isomer). 
Tap: ISO to 155*C (dec.) . 

IR (aujol) : 3300, 3200, 17TS, 1660, 1610,1520 cm •! 

- 1(11) N*r[7-{2-Carboxymethoxyimillo-2-(S-amixlO-l,2,4- 
20 thiadiazol-S-'yl) acetamido}-,3-cephem-3-ylmethyl]- 
4»rcarbamoylpyTidinium-4-carb03cyls;te (syn isomet"), 
mp.l7S to 180*C (dee.). 

XR (Nujol) : 3350 , 3200, 177$, 1680^ 1615, 
1565, 1525 cm*^^ 
•25 iiMR (DMSO- dg -D^O , 6) : j. 23 , 3 . SS (2H , ABq , 

. J-I8H2) , 4.6T (2H, s), S.io (IH. d, 
jr-SHz),^ 5-35,5.72 (2H, ABq, J-lSHz) , 
S- 8p (lH, * di \j«5az)., 8.43 (2H, d, J«6H2) , 
9.38 (2H, d^ J«6Hr) 
20(12) N- (7-{2-MetlioxycaTbonylmetho3cyjjiii^ 

1 ,i , 4- thiadiarol- 3-yl) afcetai^dq }- 3-ce^^ 
ylmethyi3pyTidinium-4-^carbo:7'late (syn isomer), 
.11^.165 - 170 (dec.)* 

IR (Nujol) : 3300-3150, 17^0 j 16 7t), 1620, 
■35 1520 cm'^ 
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(13) N- [7-{2- (1-Metliyl-l-carboxyetlioxyiniiiio) -2- 
(5- amino- 1 , 2 ,4- tliiadiazol-3-yl) acetamido) -3- 
cephem- 3-ylmethyl ]pyTidinium-4-caTboxylate 
(syn isomer), white powder, inp. 176 to 180°C 
5 (dec.)- 

IR (Nujol) : 3400-3150, 1770, 1670, 1620, 
1S20 cm"-^ 

(14) N-I7-{2-(l-Metliyl-l>ethoxycarbonylethoxyimijio)- 
2 - (5 -amino- 1 , 2 , 4 - thiadiazol - 3- yl) ace tamido} • 3- 
•cephem-3-ylmethyl]pyTidinium-4-carbbxylite 
(syn isomer), white powder, np. 164 to 168*C 
(dec). 

IR (Nujol) : 3350-3150,1770, 1720, 1670, 
. 1620, 1520 cm'^ 

15 ) N- [7-{2- (l^Methyl-l- t-butoxycarbonyle thoxyimino) - 
2 - C5 -amino-1 , 2 , 4 - thiadiaiol - 3-yl ) ace tamido} - 3 - 

cephem- 3-ylmethyl ]pyridiniuiii-4-caTb6xylate (syn 
., isomer), mp. 176 to ISO'C (dec-)i; 

■ IR (Nujol) : 3300, 3200, 1780, 1730. 1680, 

_ 1620, 1520, cm'^... • 
Cl6 ) N- (-7- (2r- (2reyciopenten--l-yl-oxyimin6)-2-(5-amino-l , 
.2,4-u»iadiazol-3-yl)acetamid0)-3-cephem-3-ylmetbyl)-4'-. 
earbain6yl-pyridiniute-4-^cairboxy late - ( syn isomer ) . 
mp 155 to 260 'C (DEC.) • 

IR (MujODi 3300, 3150, JL770, 1.675, 1610, 1560, 2520 cm-1 
(DHSO^g, 5 ): 2w.0-2.4(4E. 3,17-5.67(2H. 5.08 
- d» J*5H2), 5.23-6.30(6H, a), 8.27 

(2Hi broad e), 8.57 (2S, J^TEz), 
^•55<1H, d, J«eH2), 9.7CK2H, d, J=7Ez) 
30 ^ It) 7-T2-(l-Metifayl-l~carbdxye^ 

4- thiadia2ol-3-yl )acetamido )-3-cepheiD-'3-ylaiethyl )- 
. 4 '-carbamoyl- ?yridinium.4-carbo3cylate (syn isomer) 
•np 180 to leS^'c (DEC.) 

(Nii30l): 3300, 1770, 1680, 1620, J.560, 1520 c»-l 

35. 
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25 
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(18) 7- [2-Bthoxyimino-2- (5-amino-l,'2 ,4-xh.iadiazol- 

3 -y 1 ) acet ami do ] - 3 - ( 1 -pyxidiiiioinethyl) - 3 - cephem- 4 ♦ 
carboxylate (syn isomer) , mp. 155 ^o 16S°C (dec.).* 

IR (Nujol) .: 3400-31S0, 1770, 1660, 1610, 1S30 cm'^ ' 

5 - Q.9) 7- [2-Prop6xyimiBO-2- (5-amiIlO-l,2,4-tlliadia20l-5- 
yl)acet^mido] -3- (l-pyridiiiiomei:hyl)-3-cephem-4r 
carboacy late (syn isomer) , mp . 250 to 240*C (dec). 
' _ IR (Hujol) : 34-00-5200, '1770, 1670-1600, ISSOcm'^ 
(20) [2-Methdityimino^2-(5-amiJio-l,2,4-tliiadiazol-3- 
10. yi)acetitmidb]-3-(l-pyridiaioae1dfciyl)-5-<jeph 

carboxylate (syn isbmeT) , iip. 250 to 260* C (dec.)- 
IR (NTijbi) : 3400-3100, 17^0, 1650, 1610, 1520 cm'^ 
fyn y 7- [2-Isop^dpo^cyimiao-2-(5-amino-l,2 ,4-thiadia^ol- 
- 3-yl)acetamldo)--3- (l-pyridiiii.omethyl)-3-cephem- 
4 -carboxylate (syn isomer) , nq). 160 to 165*0 (decO* 
IR (Nujol) : 327t), 5180, 1770, 1660, 1610, 1523 cm"^ 



20 



2S 
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(22) 7-[2-Allyioxyimino-2-(5.amino-l,2,4.thiadia20l.3. 
yl) acetamido] - 3- (l-pyridinion»ethyl) -3-cephem.4- 
carboxylate Csyn isomer), nip I6a to 16S*C (dec ) 

IR (Nujol) : 3290, 3180, 1770, 1660, 1610, 
1525 cm"^ 

(23) 7-[2-(2>Propynyloxyimino).2-(5-ainino.l,2.4- 
thiadiazol-3-yl)a.etamido].3.(l-pyridinioH.ethyl). 

(Nujol) : 3250. 2100. 1770. 1660. 1630. 
1610. 1525 cm'i 

is ^""^ 7-[2.Hydroxyi»ino.2-($-amina.l,2.^ 

yl)acetamido].;3.(l-pyridiniomethyl).3-cepheHi-4. ^ 

carboxylase (syn isomer), mp 170 to 175-C (dec ) 
IR CNujol) : 3350. 3200. 1780. 1620, 1530 
1490 cm"l ' 



20 
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(25) 7-{2-Methylthiomethpxyimino-2-(S-;amino-l 2 4- 
thiadiazol- 3.yl) acetamido] - 3- (1 -pyridiniome thyl) - 
3.cepl,em-4-carboxylate (syn isomer), mp 195 to 
205 C (dec). 

IR (Nujol) : 3350-3150, 1770, 1670. 1620. 
1520, 1150 cin"l 

(26) 7-[2.Trityloxyimino.2.(5-aMno-l,2,4-thiadiazol.^ 
3-yl) acetamido] -3- (l-pyridinipmethyl) -3-cephem.4. 
carboxylate (syn isomer), mp 165 to 170«»C (dec). 

IR CNujol) : 34S0, 1780, 1670. 1620. 1530. 
1490 cm~l 

(27) 7- [2.(2.2,2-Trifluoroethoxyimino).2.(5.amino. 
1,2,4 -thiadiazol-3-yl) acetamido] -3- (l- 

pyridiniomethyl).3-cephem.4.carboxylate (syn 



"BNSOOCID: <EP :0027599A2_I_> 



^80- 



0027599 



isomer), mp 150 to 155*C (dec.)* 

IR (Nujol) : 3300, 1780, 167S, 1630, 1530 cm'^ 



(28) 7- [2-Ethoxyimino-2-(5-amino-l,2,4-thiadiazol-3- 
yl)acetainido] -3- (A-^caTbamoyl-l-pyTidiniomethyl) - 
3-CBphein-4-carboxylate (syix isomer) , mp 160 to 

16S'C (decO. 

IR (Nujol) t 3300, 3200, 1780, 1680, 1620, 
1570, 1530 cm" ^ 



10 



NMR (I»lS0-dg+D20, 6) : 1.33 (3H, t, J-7Hz) , 
3.33, 3.67 (2H, ABq. J»18Hz), 4.35 (2H, 
q, J«= 7Hz), 5.30 (iH, d, J-4Hz) , 5.47, 
S.67 (2H, ABq, J=i4Hz) , 5.90 (IH, d, 
J=4Hz), 8.40 (2H, d, J«7Hz), 9.17 (2H, 
IS d, J«7Hz) 

(29) 7-t2-(2-Oxotetrahydrofuran^3-ylbxyimino)-2-C5- 
aadno- 1 , 2 , 4- thiadiazol - 3ryi) acetamido] - 3- (1- 
pyricLiniomethyl)-3-ceph€>iii-4-caTl>oxylate (syn 

20 isomer) , nqp 140 to 145*C (dec). 

IR CNujol) : 3350, 1780, 1670, 1620, 1530 ^ 
1490 cm"^ 

(30) 7- [2-Methoxyimino-2-(5-alninO-l,2,4-thiadiazol-3- 
2S yl)acetamido]-3-(4-carbamoyl-l-pyridiniomethyl)- 

3-cephem-4-carboxylate (syn isomer), mp 165 to 
170''C (dec). 

IR (Nujol) : 3350 j 3200, 1780, 1690, 1610, 
: . 1570, 1530 cm"^ 

30 NMR (1)20, «) : 3.33, 3.67 (2H^ ABq, J»18Hz) , 

: 4.07 (3H, s), 5.30 (1H; d, J«4Hz) , 5.47, 

5.67 (2H, ABq, J«14Hz), 5.90 (IH, d, 
J»4Hz), 8,40 (2H, d, J*7Hz), 9.17 (2H, 
d, J«7Hz) 

35 • 
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(31) 7-[2-Propoxyimino.2-(5-amino-l,2,4-thiadia20l- 
3-yl)acetamido]-3-(4-carbamoyl-l-pyridiniomethyl)- 
3-cephem-4,-carboxylate (syn isomer) , mp 170 to 
ITS^C (dep.). 

IR (Nujol) : 3350, 3200, 1750, 1690, 1610, 
1S70, 1530 cm"^ 

NMR (D2O, 6) : 0.95 (3H.. t. J»7H2) , 1. 5-2. 0 

(2H> m), 3.33, 3.68 (2H, ABq, J»17Hz) , 

4.28 (2H. t, J-7HZ), 5.33 (IH, d, J.4Hz) , 

S.47, 5,70 (2H, ABq, j=14H2), 5.92 (IH, d. 

J-4H2). 8,42 (2H, d, J«7Hz), 9.17 (2H,d 
J»7Hz) 

(32) 7-[2-Isopropoxyimiho-2-(5-aiidno-l,2.4 

3-yl) ace tamido] -3- (4-carbainoyl.i.pyridiiiipinethyl) - 
3-cephein-4-carboxylate (syn isomer) , iim 155 to 
V leo^C (dec). 

, , : . IR (Ni^jol) : 3350, 3220, ?178a, 1680, 1615. 

1570, 1530 cm"^ 
. NMR (DMS0-dg+D20, 6) : 1. 22 (6H, d, J«6H2) , 
3.17, 3.48 (2H, ABq, J-I8H2) , 4.1-4.6 
(IH, m), 5.03 (IH, d, J-5Hz) , 5.25, 5.63 
(2H, ABq, J=14H2), 5.70 (IH, d, J«SHz) , 
8,40 (2H^ d,,J«6H2), 9.45 (2H, d, J«6H2) 

(33) 7- [2-Allyloxyimino-2-(5-amino-l,2,4-thiadia20l-3- 
yl)acetainido]>3^(4-carbamoyl-l-pyridinioinethyl) .3. 
cepheiu-4^carboxylate (syn isomer), mp 161 to 165'C 
(deG.):r - 

, IR (Nujol) : 3400-3150, 1770, 1670, 1610. 

1560, 1520 cm'^ 
rNMR (DMS0-dgtD20, 6) : 3.09, 3.50 (2H. ABq, 

J-18HZ). 4,5-4.7 (2H, m) , 4.9-5.4 (4H, m) , 
5.06 (IH, d, J«5Hz). 5.6-6.1 (IH. m), 5.71 
(IH, d, J«5H2), 8.43 (2H. d. J»6H2) , 9.50 
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(2H, d, J«6Hz) 

(34) 7- [2-(2,2,2-Trifluoroethoxyimino)-2-C5-amino- 
l,2,4-thiadiazol-3-yl)acetamido]-3-'(4-carbalnoyl- 

• l-pyridiniomethyl)-3-cepheiii-4-carboxylate (syn 
isomer), mp 160 to leS^C (dec). 

IR (Nujol) : 3300, 31S0, 1780, 1680, 1610, 

1580, 1520 citt"^ ■ 
NMR (D^O, 6) : 3.30, 3,67 (2H, ABq, J=17Hz) , 
4.73, .4.97 (2H, ABq, J=8Hz) , 5.30 (IH, d, 
J=4Hz), 5.47, 5.67 (2H, ABq, J^UHz) , 5.92 
(IH, d, J=4Hz), 8.40 (2H. d. J=7Hz) , 9.20 
(2H, d, J«=7Hz) 

(35) 7- [2-Methylthiomethoxyilllino-2-(5-amino-l,2,4- 
thiadiazol-3-yl)acetalnido]-3- (4-carbamoyl-l- 
pyridiniometliyl)-3-cephem-4-carboxylate (syn 
isomer), mp 160 to 16 5* C (dec). 

IR (Nujol) : 3300, 3150, 1770, 1680, 1610, 

1560, 1520 cm"^ 
NMR (DMSO-dg+D^O. 6) : 2.23 (3H, s) . 3.15, 

3.67 (2H, ABq, J«18Hz) , j5;i7 (IH, d, J-5Hz) , 
5,32 (2H, s), 5.00-5.57 (2H, m) , 5.80 
(IH, d, J«5Hz) , 8.68 (2il, d, J-6HZ), 
9.50 (2H, d, J«6Hz) 

(36) 7-[l-(2-Propynyloxyimino>-2-(S-aiiu.no-l,2,4- 
thiadiazol - 3-yl) acetami do ]- 3- (4- carbamoyl ~1 - 
pyridiniomethyl)-3-cephem-4-carboxylate (syn isomer), 
mp 155 to 160^C (dec). 

IR (Nujol) : 3400, 3250, 3150, 2120, 1770, 
1685, 1610, 1560, 1525 can"^ 

NMR (DMS0-dg+D20. fi) : 3.23, 3.58 (2H, ABq, 
J*18Hz), 3.45 (IH, t, J-2HZ), 4.80 (2H, 
d, J»2Hz), 5.13 (IH, di J«5Hz), 5.35, 5.72 



-83- 



0027599 



(2H, ABq, J-14HZ), 5.78 (IH, d, J«SH2) , 
8.47 (2H, d, J-7H2), 9.50 (2H, d, J»7H2) 

Example 8 

7 - [ 2 -Cy clopen ty l.oxy imino - 2 - ( 5 - amino - 1 , 2 , 4 - 
thiadiazol -3 -y 1) ace taiiii do ] - 3- ace toace toxyme thyl - 3 - 
cephem-4-carboxylic acid (syn isomer) was reacted with 
2-methyl r 5 -oxo - 6 -hydroxy -2,5- dihy dro- 1 , 2 , 4 - triazine - 3 - 
thiol according to similar maimers to those of Examples 
5 and 6 to give sodium 7- [2-cyclopentyloxyimino-2- (5- 
aminb - 1 , 2 , 4 - thi adi azol-3-yl)a ce t ami do ] - 3 - (2 -lae thyl - 5 - oxo - 
6-hydroxy-2,5-dihydro-l,2 ,4-triazin -3-yl) thiomethyl-3- 
cephem-4-carboxylate (syn isomer), mp 169 to 174*C (dec.) 
IR (Nujol) : 3600.^ 3100, 1760, 1690, 1665, 

1640, 1610 j 1520, 1005 cm"^ 
NMR CD20+NaHC03, 6) : 1.3-2,1 (8H, m) , 3.63 
(3H, s), 3.4-3.9 (2H, m), 4.08, 4.40 
(2H, ABq, J-14HZ), 4.7-5.1 (IH, m) , 5.22 
ClH, d, J»5H2),.5.80 (IH, d, J=5Hz) 

Example 9 

, The following compoiinds were obtained according to 
siiaiiar maimers to those of Examples 5, 6 and 8. 
(1)' Disodium 7- i2-methoxyimino-2- (5-amino-l,2 ,4- 
thiadia^ol-3-yl)acetamido] -3- (2-methyl-5-oxo-6- 
034do-2, 5-dihydro- 1 , 2 ,4 - triazin- 3-yl) thiomethyl- 
3-cephem-4-carboxylate (syn isomer), mp 220 to 
225»C (dec), 

IR (Nujol) : 3400-3150, 1760, 1660, 1640-1560, 

1520, 1040 cm^^ 
NMR (1)20, 6) : 3.64 (3H, s) , 3.48, 3.78 (2H, 
/ ABq, J"18Hz), 4.08 (3H, s) , 4.00-4,56 
(2H, m) , 5.20 (IH, d, J«5H2) , 5.82 (Hi, 
d, J»5H2) 
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(2) Disodium 7- [2-ethoxyimino-2- (5-amino-l,2,4- 
thiadia2ol-3-yl)ac6tamido] r S- C2-inethyl-S-oxo- • 
6 - ojci do- 2 , S - dihydro- 1 , 2 , 4 - 1 ri azin - 3-y 1 ) thi ome thyl - 
3-cephein-4-carboxylate (syn isomer), mp 255 to 
265*C (dec.). 

IR (Nujol) : 3400-3150, 1760, 1660, 1600, 

1500. 1400, 1030 cm"^ 
NMR (020, 6) : 1.35 (3H, t, J«7Hz) , 3.42, 3.80 
(2H, ABq, J«18Hz), 3.65 (3H, s) , 4.07, 4.43 
(2H, ABq, J-13HZ), 4.38 (2H, q, J=7Hz), 
5.22 (IH, d, J«=SHz), 5.83 (IH, d, J«SHz) 



(3) -7- i2-(2-Cyclopenten-l-yloxyimillo)-2-(5-alnino-l,2,4- 

thiadia.zol-3-yl)acetamido]-3-(2-methyl-5-oxo-6* 
IS hydroxy- 2,5- dihydro- 1,2,4 -i:riazin-3-yl) thiomethyl - 

3-cephein-4-carboxylic acid (syn isomer), mp 158 to 
164'»C (dec.) . 

IR (Nujol) : 3450-3150, 1770, 1680, 1630, 
1510, 126^0, 1180, 1100, 1030, 
20 1010 cm"^ 

(4) 7- [2-Isopropoxyimino-2-(5-amino-l,2,4-thiadiazol- 
3 -y 1) ace t ami do 3 - 3 - ( 2 - me thyl - 5 ^oxo - 6 -hy droxy- 2 , 5 - 
dihydro-1 ,2 , 4-triazin- 3-yl) thiomethyl-3-cephem-4- 

25 carboxylic acid (syn isomer), iiq? 160 to 167"C (dec). 

IR (Kujol) : 3400, 3280, 3180, 1780, 1770, 

1630, 1515, 1410, 1240, 1009 cm' ^ 



(5) 7- [2- (2-Propynyloxyimino) -2- (5-amino-l,2 ,4- 



thiadia^ol-3-yl)acetamido] -3- (2-methyl-5^oxo-6- 
hydroxy-2 , 5-dihydro-l , 2 ,4-triazin-3-yi) thiomethyl- 
3- cephem- 4 -carboxylic acid (syn isomer), mp 161 to 
i66»C (dec). 

IR (Nujol) : 3260, 3180, 1770, 1670, 1620, 
1520, 133S cm"^ 
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7- [2 -Allyloxyimino-2- (S-amino-l , 2 ,4 -thiadiazol- 

3-yl)acetainido] -3- (2-methyl-5-pxQ-6-hydroxy-2,5- 
dihy dro -1,2,4- triazin- 3-yl) thibme thyl - 3- cephem- 4 - • 
carboaylic acid (syn isomer), mp 169 to 173*»C 
(dec)* 

IR (Nujol) : 3360, 3210, 1775, 1670, 162S, 
1560, 1520, 1250, 1175, 1100, 
1020 cm" ^ 
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Example 10 

To a solution of [7- {2•t-butoxyca^bonylmethoxyimino• 
2- (5-amin6- 1,2,4- thiadia2ol-3-yl)acetamido}-3-cephem- 
3-ylinethyl]pyridiiiium-4-carboxylate (syn isomer) (1. 8 g) 
5 in formic acid (18 ml) was added cone, hydrochloric 
acid (O.S ml) and the mixture was stirred for one hour 
at room temperature. The solvent was distilled off 
under reduced pressure and the residue was pulverized 
with acetone, collected by filtration, washed with 

20 acetone and diisopropyl ether to give ^ powder. The 
powder was. dissolved in water (5 ml) and subjected to 
column chromatography on a non ioiiic adibrpt ion resin 
Dxaibn HP 20 (Trademark, prepared by Mitsubishi Chemical 
Industries) (50 ml). After the colximm was washed with 

IS water (500 ml) , the elution was carried out with 40% 
aiqueous methanol. The eluates bontaining'-an johject 
• coaq)6und Kexercoll^ eSraporated to remove methanol- 

'ixjider reduced pressure and lyophilized to give white 
powder of N- [7-{2-carbox>nmethoxyimino-2- CS-anLino-l,2,4« 

20 lJiiadia2ol-3-yl)acetatddo>-3-cepheta-3^ylmeth^ ' __. 

pyridiiiium-4-carboxylate (syn isomer) (800 mg) , mp. ISO 
to iSS^C (dec). 

I."R. (Nujpl) : 3350, 3200, 1780, 1680, 1530 cm'^ 

2S N.M.R. CD2^*NaHC03,6) : .3.27 and 3.63 (2H, ABq, . 

J»18Hz), 4.70 C2H, s), 5.30 (IH. d, J-4Hz) , 

•5.40 and 5,60 (2H, ABq, J»14H2)^ 5.93 (IH, 

d,_ J«4Hr), 8.0-9.1 (SH, m) 
Example 11 ' - 



30 



^ N " .COO- ;2 - COO 

\ CH- CH-? ^ I 

35 O-d-^OOC-CH, 0-C-COOH 



.8L-. ■ 
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To a cold mixture of trif luoroacetic acid (22 ml) 
and anisole (4.4 ml) was added N- [7- {2- (l-lnethyl- 
l- t-b.utoxy carboayle thoxyimino ) - 2- (S - amino-l , 2 , 4 - 
thiadia iol - 3 - y 1 ) ac e tami do } - 3 - cephem - 3 - y Ime thy 1 ] -. 
pyrxdinium- 4- carboxylase (3.18 g) and the mixture 
was stirred for 40 minutes at room temperature. 
The nd_xture was evaporated to remove trifluaroace tic 
acid and the residue was triturated with isopropyl 
eidier ti? give- a yellowish powder. The- powder was 
.dissolved, in an aqueous sodium bicarbonate, adj listed 
to pH l.with 6N hydrochlaric acid, and washed with 
ethyl acetate. The aqueous solutiph was subjected 
to a column chroma-tography on a non ionic adsorption 
resin,. Diaion HP-20 (140 ml).. Afte:r the Goliani was/, 
washed with water, the elutipn was carried out with 
SI and 101 aqueous isopropyl alcohol. The eluates 
containing an. object cpnq)ound were cpllected, e^apoT 
^^"ted rp remove isopropyl alcohol under reduced 
pressu^re and lyophilized to give. N- [7- {2^(lrmethyl- 
l-caTboxye-choxyimino) - 2- (S-amino-1 , 2, A-.thiadiaiol-S- 
yl) ace tamido }-3-cephem- 3-ylme thyl]pyridini,um-4- 
caxboxyLa.te (syn isomer) (2..2X) g) , white powder, ip. 
1,76 to 180*C (dec^) . 

IR (Nujol) : 3400-31SP, 1770, JL670, 1^20, 
1520 cm~^ 

104R (DMSO-dg+D^p, fi) : 1.4-8 C6H, s), 3.10, 
5.62 (2H, ABq, J»18Hz) , S,12 (IH, d, 
J-'SHi), 5.45 (2H, m), 5.78 (IH, d, J»5H2) ,. 
8..13 (2H, ja), 8,58 (IH, m) , 9.38 CZH, m) 

fecattt»le 1^ 

The following compounds were prepared according to 
the. similar manners to those of Exaaqjl^es 10 and 11. 
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(1) N- t7-{2- (l-Carboxyethoxyimino) -2- (5-amino-l,2,4- 
thiadia2ol-3-yl) acetamido) -3-cephem-3-ylinethyl] -4 ' - 
carbajnoylpyridiiiiuin-4-carboxylate (syn isomer), mp. 
170 zo ns^C (dec.) . 

I.R. (Nujol) : 3300, 3160, 1770, 1680, 1610, 

1560, 1520 can"^ 

(2) N-[7-{2-(l-Carboxyei:hoxyimino)-2-C5-amino-l,2,4- 
tMadiazol - 3 -yl) acetamido } - 3- cephem-3 -ylmethyl ] pyridinium- 
4-earboxylate (syn isomer), mp, 175 to 180*C (dec). 

IS I,R. (Nujol) : 3300, 3200, 1775, 1670, 1620, 

1520 cm"-'- 

^ N.M.R. (D^O+NaHCO^.S) : 1.50 (3H, d, J«7Hz) , 
3.25 and 3.67 (2H, ABqi J«=18H2) , 4.40- 
4.90 (IH, m) , 5.32 (IH, d, J»5Hz) , 
20 5.42 and 5.60 (2H„ ABq, J«=l5Hz) , 5.83- 

6i00 (IH, m), 7.9-9.1 (5H, m) 

(3) N- [7-{2-Carboxymethoxyimino-2- (5-amino-l,2,4- 
th.iadia^ol- 5-yl) acetamido) -3-cephem- 3-ylmethyl ] ^ 
4 ' - carbamoy ipyTid in a vim-4 -carboxylate (syn isomer), 
inp. l75 to 180*0 (dec). 

*IR (Nujol) : 3350, 3200, 1775, 1680, 1615, 
' 1565, 1525 cm'^ 

(4 ) H-C 7-{2-(l-Methyl-l-carboxyethoxylmino )-2-( 5-amino- 
1,2, 4-thladia2ol-3-yl)ace tamido}-3-cep]iem-5-yl8ie1;hyl] - 
-4«-carbamoylpyridiaium-4-carboagrlate (syn isomer), mp, 
180 to 185° C (dep.). 

IR Clfajol); 3300, 1770, 1680, 1620, 1560, 1520 raT^ 



35 
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Example 13 

A mixture of 7- [2-trityloxyimino-2-(5-amino.l,2,4- 
thiadiazol.3-yl) acetamido] - 3- (l-pyridiniomethyl) -3- 
cephein-4-carboxylate (syn isomer) (S. 55 g) and concent- 
rated hydrdchloric acid (2.3 ml) in formic acid (60 ml) 
was stirred for two hours at ambient temperature. 
After an insoluble material was filtered off, the 
filtrate was evaporated to dryness and the residue 
was pulverized with acetone and collected by filtration. 
The powder was dissolved in water (13 ml) and subjected 
to column chromatography on a non-ionic adsorption resin 
Diaion HP20 (Trademark, prepared by Mitsubishi Chemical 
Industries) (100 ml), using water as an eluent. 
The eluates containing an object compound were collected 
and lyophilized to give yellowish white powder of 7-[2- 

JiydTOxyimino-2-(5-amino-l,2,4-thiadiazol-3-yl)acetamido]- 
, 3- (l-pyridiniomethyl) - 3- cephem- 4 - carboxylate (syh isomer) 
(675 mg), mp 170 to 17S*C (dec). 

IR (Nujol).: 3350, 3200, 1780, 1620, 1530, 
?® 1490 cm'^ 

^ NMR (BMSp-dg+D20, 6) : 3.14, 3.54 (2H, ABq, 
J»18Hz), 5.08 (IH, d, J-5HZ), 5.28, 5.62 
(2H, ABq, J«12Hz), S.86 (IH, d, J=5H2), 
7.96-8/24 (2H, m) , 8.40-8.68 (IH. m) , 
9.16-9.42 (2H, m) 

• • £xami»le 14 



15 




COOH 



35 HjN-^g^'l 
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To a cold solution o£ phosphortis: pentachloride ^ 
(20.8 g) in methylene chloride (375 ml) was added 2- 
(2-cyclopenten-l-yloxyimino)-2-(5-amino-l,2,4-thiadia2ol- ? 
3-^yl)acetic acid (syn isomer) (25,4 g) at -IS'^C and the 
S mixture was stirred for 40 minutes at -12 to -10*^C. 
To the reaction mixture was added diisopropyl ether 
(1.2 £) below -10®C under stirring, which was continued 
xmtil the mixture was warmed to ambient temperature. 
The resulting precipitates were collected by filtration, 

10 washed with diisopropyl ether and then kept in a 

desiccator for several minutes. Oh the other hand, 
a mixture of 1- [(7*amino-4-carboxy-3-c^phem*3-yl) - 
methyl }pyTidinium chloride hydrochloride dihydrate 
(30. 77 g) and t r ime thy Is ilyl ace t amide (154 • 5 g) in 

15 : methylene chloride (800 ml) was warmed at SS^'C to 

make a solution, which was cooled to -18** C. To the 
cold solution were iadded the precipitates prepared 
above and the mixture was stirred for 30 minutes at -12 
to -10**C. A solution of sodium bicarbonate (26 g) in 

20 water (400 ml) was added to the reaction mixture and 

the aqueous layer was separated out, adjusted to pH 1.5 
with 6N hydrochloric acid, and washed with ethyl acetate. 
The aqueous solution was adjusted to pH 4 with an aqueous 
solution of sodixm bicarbonate and passed through a column 

25 packed with acidic aliimina (117 g) . To the eluate (1.2 £) 
were added potassium thiocyanate (S6. 2 g) and sodium 
chloride (171.5 g) and then the mixture was adjusted to 
pH 2.6 with IN hydrochloric acid under cooling in an 
ice-bath. After an insoltible material was filtered off, 

30 sodium chloride (171; S g) was added to the filtrate and -..^ 
the solution was adjusted to pH 1.6 with IN hydrochloric 
acid under stirring and cooHng 3:n an ice-bath. « 
The ^resulting precipitates were filtei red, washed with 
cold water (2 x ISO ml) and dried to give l-[[7-{2-(2- 

35 cyclopenten-l-yloxyimino)-2-(5-amino-1^2,4-thiadia2Ql- 



BNSDOCID: <EP ^□027S99A2J_> 



0027599 



3-yl)acetaniido}-4-carboxy-3-cephein-3-yl]inethyl]- 
pyridinium thiocyanate (syn isomer) (28. 1 g) , mp 151 
to 156'C (dec.) . 

IR (Nujol) : 2050. 1780, 1670, 1630, 1610, 
1530 cm'^ 

NMR (DMS0-d^+D20. «) : 1.6-2.7 (4H, m) , 3.33, 

3.66 (2H, ABq, J«18Hz), 5.20 (IH, d, J=5Hz) , 
4.9-6.3 (SH, in), 5.86 (lH, d, J«=SH2), 8.2 
(2H, m), 8i 7 (lH, m) , 9.15 (2H, m) 

Example 15 

1- t (7- {2- (2-Cyclopenten-l-yloxyimino) -2- (5-amino- 
l , 2 , 4 - thi adi az ol - 3 - y 1 ) ace t ami do ) - 4 - carb pxy- 3 - cephem- 3 - 
yl) methyl Ipyridinium iodide (syn isomer) ^was., obtained 
according to a similar manner to that of Example 14 by 
using spdixim iodide instead of, potassixim thiocyanate. 
IR (Nujol) : 3400-3100, 1775. 16^^^^^ 

■1520 . cm'^ . / 
NMR (DMS0-dg+D20, 6) : .1. 6-2. 8 (4H. m) , 3.35, 

3.80 (2H, ABq, J^lSHz), 5.31 (IH, d, J=5Hz) , 
5.93, (IH, d, J=SHz), 5.0-6.4 (SH. m), 8.28 
(2H,:m), 8.74 (lH. m), 9.15 (2H.^^m 

Example 16 

To a solution of 1- [[7-{2-(2-cyclqpenten-l-. 
yloxyilnino) -2-.(S - amino- 1 , 2 , 4 - thiadiazpi- 3-yl) acetamido} - 
4-carboxy-3- cephem- 3-yl]methyl]pyridinium thiocyanate 
(syn isomer) (11. 7 g) in dimethyl formamide (30 ml) was 
added a solution of ^ithium chlpride (1.7 g) in methanol 
(20 ml) under stirring, which was continued for 10 
minutes at, ambient temperature. An insoluble material 
was filtered, Washed with dimethylformamide (6 ml) and 
then the filtrate a^d.the washings were combined. 
The combined solution was added to acetone (300 ml) 
under stirring, which was continued for five minutes 
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at ambient temperature. The resulting precipitates 
were filtered, washed with acetone (40 ml x 3) and 
dried in vacuo to give 1- [ (7- (2- (2-cyclopenten-l- 
y 1 oxy imino) - 2 - ( 5 - amino - 1 » 2 , 4 - thiadi a zo 1 - 3 - y 1 ) ace tami do ) - 
4-carboxy-3-cephem-3-yl]methyl]pyridinium chloride (syn 
isomer)- (11. 0 g) . 

IR (Nujol) : 3400-3100, 1780, 1660, 1630, 

1530 cinr^ ■ • 

NMR (PMS0-dg,,i6) : 1.6-2.6 (4H7j m), 3.39, 3.61 
(2H, ABq, J-I8H2O, 5.19 (IH, d, J«5Hz), 
4.9-5.6 (2H,m),< 5.64 (IH.Vbroads), 5.81 
(IH , dd, J»S and 8H4) , 5 . 7-6 . 2 (2H , m) , 
8.20 (2H, m), 8.64 (IH, m), 9.22 (2H, m) , 
9*48 (IH, d, J«8HO 
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To a solution of sodium iodide (10 g) and pyridine (1.28.g) 
in formamide (8 ml) was added sodium 7- (2-etho3cyimino- 
2- (5-amino-l , 2, 4-thiadiazol -3-yl) acetamido] -cephalospo- 
ranate(syn isomer) (4.0 g) at 75 "C under stirring, 
which -was continued for 1.5 hours at 80 to 85*C. The 
mixture Was cooled to ambient, tempkrature and poured 
into ethanol (100 ml):. A resulting precipitate was 
cpllectedr by filtration ;and an additional one was - 
obtained from the filtrate by an addition of diisopropyl 
ether. (100 ml) .. These precipitates were dissolved in 
water (50 ml) and the solution was adjusted to pH 3 
with 6N hydrochloric acid and washed with ethyl acetate. 
The aqueous solution wais subjected to column chromatography 
on a non-ionic adsorption resin Diaion HP-20 (Tiriideroark^ 
prepared by Mitsubishi Chemical Industries) (160 ml) . 
After the column was washed with water, the elution 
was carried out with 30 % aqueous methanol. The 
eluates containing an object compound were collected ^ 
evaporated to remove methanol under reduced pressure and 
lyophilized to give white powder of 7- I2-ethoxyimino- 
2- ( 5-amino-l ,2,4 -thiadiazol-3-yl) acetamido] -3- (1- 
pyridiniomethyl)-3-cephem-4-carboxylate (syn isomer) 
(1.52 g), mp. 155 to 165*C (dec). 

IR (Nujol): 3400-3150, 1770, 1660, 1610, 1530 cin^^. 
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What we claim is: 

1. New cephem compounds of the formula J 



^ 0 

^ 2 
0-R 




wherein is amino or a protected amino group; 

R is hydrogen, lower alkyl which may. be 
substituted with suitable substituentCs) , 
lower alkenyl, lower alkynyl, cyclo (lower) - 
ialkyl, cyclo (lower) alkenyl, or 0 containing 
S-membered heterocyclic group substituted 
with 0X0 group(s); '^^^ 
R is a group of the formula: -St ^T'^ 
wherein X is hydifogen or carbamoyl"; and 
R* is -COO"; or 

R^ is 2- lower alkyl- 5-oxo-6-hy4roxy-2,S- 
dihydro-1 , 2 , 4- triaziiiyithio ; and 
R is carboxy or protected carboxy, and ; 
pharmaceutically acceptable salts thereof. 

2. Syn isomer of a compound of claim 1. 

.3. A compound of claim 2, wherein 

R^-^^^ group is Ri-^gjj . 

4, A compound of claim 3, wherein . . . 

Rl is amino; 
2 

R is hydrogen, lower alkyl which may be substituted 
with 1 to 3 substituent(s) selected from the group 
consisting of halogen, lower alkylthio, carboxy, 
protected carboxy and aryl, lower alkenyl, lower 
alkynyl, cyclo (lower) alkyl, cyclo (lower) alkenyl. 
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or tetrahydrofuryl substituted with an oxo group. 
A compound of claim 4, wherein 

R is hydrogen, methyl, ethyl, propyl, isopropyl, 2,2, -2- 
trifluoToethyl, methylthiomfethyl , carboxymethyl , 1- 
methyl-l-carboxyethyl, 1-carboxyethyl , methoxycarbohyl - 
methyl, ethaxycarbonylmethyl, 1 -methyl -1-ethoxycarbonyl - 
ethyl, t-butoxycarbonylmethyl, 1-t-butoxycarbonylethyl , 

1 - me thyl - 1 - 1- butoxycarbonyle thyl , 1 -benzyloxycarbonyle thyl , 
trityl, allyl, 2-propynyl, cyclopentyl, 2-cyclopenten-l-yi' 

2- cyclohexen-l-yl or 2-oxotetrahydrofuran-3-yl. 

A compound of claim 5, wherein R^ is a group of the 
formula: -^^^X wherein X is hydrogen or carbamoyl and 
R is -COO". 

A compound of claim 6, which is selected from the group " 
consisting of: 

7- [2-hydroxyimino-2- (5-amino-l,2 ,4-thiadiazol-3-yl) - 

acetamido] -3- (1 -pyridiniomethyl) - 3-cephem-4-carboxylate 
(syn isomer) , 

7- [2 -me thoxyimino -2 ^ (S -amino-1 , 2 ,-4 - thiadxazol -3-yl)^ 

acetamido] -3- (1-pyridiniomethyl) -3-cephem-4-carboxylate 
(syn isomer) , 

7-(2-ethoxyimino-2-(S-amino-l,2,4-thiadiazol-3-yl)- 
acetamido] - 3- (1 -pyridiniomethyl) - 3-cephem-4 -carboxy late 
(syn isomer) , 

7-[2.propoxyimino-2-(5-amino-1.2,4-thiadiazol - 3 -yl) acetamido - 

3- (l-pyridiniomethyl)-3-cephem-4-caiboxylate (syn isomer), 
7 - [2 - is opropoxy imino - 2 - ( 5 - amino -1,2,4 - th i adi azol - 3 - 

yl) ace tami do ]- 3- (1 -pyridiniomethyl) - 3- cephem- 4 - 
carboxylate (syn isomer) , 

7-[2-methpxyimino-2-(S-amino;-l,2,4-thiadiazol-3-yl)- 
acetamidp] -3- (4-c^Tbamoyl.i-pyridiniomethyl) -3-cephem- 

4- carboxylate (syn isomer) , 

7-[2-ethoxyimino-2-(S-amino-l,2,4-thiadiazol-3-yl)- 

acetamido]-3-(4-carbamoyi-l-pyridiniGmethyl)-3- 
cephem- 4 -carboxylate (syn isomer). 
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7- [2-propoxyimino-2- (S-amino-l ,2 ,4- thiadiazol-3- 
yl ) ace tamido ] - 3- (4 - carbamoyl - 1 -pyr idiniome thyl) - 
3-cephejn-4-carboxylate (syn isomer), 
7- [2-isopropoxyimino-2- C5-amino-l , 2 ,4~thiadia2ol- 
3-yl)acetamid§-3- (4- carbamoyl -1 -pyr idiniome thyl) - 
3-cephem-4-carboxylate (syn isomer), 
7- [2- (2,2,2-tTifluoroethoxyimino)-2- (S-amino- 
l,2,4-thiadiazol-3-yl3acetamido] -3- (1- 
pyridiniomethyl) -3-cephem-4-carboxylate (syn isomer) , 
7- [2- (2,2,2-trifluoroethoxyimino) -2- (5-amino- 
1 , 2 i 4 - thiadia zol - 3 - y 1) ace tami do ] - 3 - (4 - carbamoyl - 1 - 
pyridiniomethyl) -3-cephem-4-carboxylate (syn isomer) , 
7- [2-methylthiomethoxyimino-2-(5-amino-l,2,4- 
thiadiazol-3-yl)acetamidoJ-3- (l-pyridiniomethyl) - 
3-cephem-4-carboxyiate (syn isomer), 
7- [2-metHylthiomethoxyimino-2- (5-amino-l,2, 4- 
thiadiazbl-3-yl)acetMiido]-3-(4-carbambyl-l- 
pyridiniomethyl)-3-cephem-4-carboxylate (syn isomer), 
7- [2-carb6xyraethoxyimino-2- (5-amino-l , 2,4- 
thiadiazol- 3-yl) ace tamido ] • 3- (I'-pyridiniome thyl) - 
3-cephem-4-carboxylate (syn isomer) , 
7^ (2-carbpxymethoxyimino-2- (5-amino-l, 2,4- 
thiadiazol- 3-yl) ace tamido ] - 3- (4 - carbamoyl - X - 
pyridiniometliyl)r3-cephem-4-carboxylate (syii isomer), 
7- [ 2 - (1 -me thy l - 1 - carboxy e thoxy imino) - 2 - (5 - amino- 
l,2,4-thiadiazoi-3-yl)acetamido]-3- (1-pyridinio- 
methyl)-3-cephem-4-carbox3flate (syn isomer) , 
7- (2- (l-methyl-l-carboxyethoxyiminp) ^2- (5-amino- 
1,2,4- thiadia zol - 3-yl) - ace tamido ] -3- (4 - carbamoyl - . 
1-pyridiniomethyl) •3-cephem-4-ca.rboxylate (syn 
isomer) , 

7-[2-(l-carboxye thoxy imino ) - 2 - ( 5 - amino -1,2,4- 
thiadiazol-3-yl)acetamido3 -3- (1-pyridiniomethyl) - 
3- cephem- 4 -carboxy late (syn isomer), 
7- [2 - (1- carboxye thoxyimino) - 2 - (5 -amino -1 ,2,4- 
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thiadia2ol-3-yl)acetamido]-3-(4-carbamoyi-l- 

pyridiniomethyl)-3-cephem-4-carboxylate (syn. 
isomer), ' 

7 - [ 2 - allyloxy imino- 2 - (S -amino- 1 ,2,4- thiadiazol - 

3-yl) ace tamido] - 3- (l-pyridini'ome thyl - 3 -cephem- 4 - 
carboxylate (syn isomer) , 

7-[2-allyloxyiinino-2- CS-amino-l,2,4-thiadiazol-3- 
y 1 ) ace tamido ]- 3 -( 4 - carbamoyl - 1 -pyri diniope thy 1 )- 3- 
cephem-4-carboxylate (syn isomer), 

7- [2- (2-propynyloxyimino)2-(S-amino-l,2,4- 
thiadiazol - 3-yl) ace tamido] - 3- (1-pyridiniomethyl) - 
3-cephem-4-carboxyIate (syn isomer), 

7- (2- (2-propynyloxyimino) -2- (S-amino-^,2,4- 
thiadiazol-3-yl)acetamido]-3-(4-carbamoyl-l- 
pyridiniomethyl)-3-cephem-4-carfaoxylate (syn isomer) , 
7- (2-cyclopentyloxyiraino-2-(5-aminp-l,2,4- 
thiadiazol-3-yl)acetamido]-3-(l-pyridiniomethyl)- 
3-cephem-4-carboxylate (syn isomer) , 

7- [2-cyclopentyloxyimino- 2 - (5-amino-l , 2 , 4 - 
thiadiazol ^ 3-yl )ace tamido 3 - 3- (4 -carbamoyl - 1- 
pyridiniomethyl)-3-cephem-4-carboxylate (syn isomer) , 
7- (2- (2-cyc^openten-l-yloxyimino)-2-(S-amino- 
l,2,4-thiadiaiol-3-.yl)acetamido]-3-(l-pyridinio- 
methyl) -3- cephem- 4 -tarboxylate (syn isomer), 
its hydt^^oibdide, hydrbchloride , and 
7- 12- (2-cyclopenten-I-yloxyiminb) -2- (Sramino- 
1.2,4* thiadiazo 1-3 -y 1 ) ace tamido] - 3- (4 - carbamoyl - 1 - 
pyridiniomethyl)-3-cephem-4 -carboxylate (syn isomer) , 
A compound of claim S, wherein 

R is 2-methyl-S-oxo-6-hydro3cy-2,S-dihydro-l,2,4- 
triazinylthio and 

is carboxy. 
A compound of claim 8, which is 
selected from the group consisting of: 
dis odium 7- [2-methoxyimino-2-(5-amino-l,2,4- 
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thiadia2ol-3-'yl)acetainido] -3- (2-methyl-S-oxo- 
6-oxido-2,S-dihydro-l,2,4-tria2iii-3-yl) thiomethyl- 
3-cepliem-4-carboxylate (syn isomer), 
disodium 7- [2-ethoxyimiiio-2- (S-amino-1,2,4- 
thiadiazol-S-yl) acetamido] -3- C2 -methyl- S-oxo- 

6- oxido- 2 , 5-dihydro-l ,2,4- triazin- 3-yl) thiomethyl- 

3- cephera-4-carboxylate (syn isomer), 

7- [2-allyloxyimino-2- (5-amino-l,2,4-thiadiazolr3- 
yl) acetamido ]-3-(2-me thyl - S - oxo -6 - hydroxy - 2,5- 
dihydro -l,2,4-triazin-3-yl) thiome thyl - 3- cephem- 4 - 
carboxylic acid (syn isomer) , 

7- [2-isopropoxyimino-2- (S-amino-1 , 2 , 4- thiadiazol- 
3 •'y 1) ace t ami do ] - 3 ^ ( 2 - me thyl - S - oxo - 6 - hydroxy - 2 , S - 
dihydro-l , 2 ,4- triazin-3-yl) thiome thyl-3-cephem- 

4- carhoxylic acid (syn isomer) , 
7- [2- (2-propynyloxyimino) -2- (S-amino-1, 2,4 - 
thiadiazol-3-yl) acetamido] -3- (2-methyl-S-oxo-6- 
hydroxy- 2 ,S-dihydro-l ,2,4- triazin- 3-yl) thiomethyl- 
3- cephem- 4- carboxylic acid (syn isomer) , 
sodium 7" [2-cyclopentylopcyimino-2- (5-amino-l,:2?,4- 
thiadiazol- 3-yl) acetamido] -3- (2-methyl-S-oxo-6- 
hydroxy- 2 , 5- dihydro-l , 2 , 4- triazin- 3-yl) thiome thyl- 
3-cephem-4-carboxylate (syn isomer) and 
7-{2^ (Z-cyclopenteri-l-ylo^^iMno) 7:2? (5-ai^ 
1 , 2 ,4- thiadiazol - 3-yl) acetamido ]> 3- (2-methyl -S - 
oxo-6-hydrQxy- 2 , S-dihydro-1 , 2 , 4- triazin- 3-yl) - , 
thiome thyl -3- cephem- 4 -carboxylic acid (syn isomer). 

10. A process for preparing new cephem compotinds of 

the formula: . . 
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wherein is amino or a protected amino group; 

R is hydrogen, lower alkyl which may be 
substituted with suitable substituent(s) , 
lower alkehyl, lower alkynyl, cyclo (lower) - 
alkyl, cyclo (lower) alkenyl, or 0 containing 
5-membered heterocyclic group substituted 
with oxo group (s) ; 

R is a group of the formula: -N^^ 
wherein X is hydrogen or carbamoyl; and 

R^ is COO""; or 
3 

R is 2-lower alkyl-5-oxo-6-hydroxy-2 , 5- 

dihydro-l,2,4-triazinyithio; and 

R; is carboxy or protected carboxy, or 

pharmaceutically acceptable salts thereof, 

which comprises reacting a compouiid of the 

formula: 




wherexh R'^ and are each as defined above, or 

ii:s reiactive derivative at the iamiho group 
or a salt thereof, with a compound of the 
formula : « 



Rl-i 




S . N 



C-COOH 



^ 2 
0-R^ 



1 2 

wherein R and R' are each as defined above, or 
its reactive derivative at the carboxy 
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group or a salt thereof. 
11. A process for preparing new. cephem compounds of 
the formula: 



"^—c - com — r^^ 



S' 




0 I ^ 



10 

wherein is amino or a protected amino group; 

R is hydrogen, lower alkyl which may be 
substituted with suitable substituent (s) , 
lower alkenyl, lower alkynyl, cyclo (lower) - 
15 .^Ikyl, cycle (lower) alkenyl, or 0 containing 

5-membered heterocyclic group substituted 
with oxo group (s); 

R^ is a group o£ the formula: '\_/ 
wherein X is hydrogen or carbamoyl; and 

20 . R is tCOO ; or ^ 

R^ is 2-lower alkyl-5-oxo-6-hydroxy-Z,5- 
dihj^dro--l,2,4-triazinylthio; and 
R* is carboxy or protected carbocxy, or 
pharmaceutical ly acceptable isalts thereof , 

25 which comprises reacting a coapound of 

the formula: 



30 
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1 2 

wherein R and are each as defined above; 

R is a group which can be substituted 

with a group of the formula: R^ wherein 
3 

R, is as defined above; and 

c "4a 

^ R is carboxy when 

is a compound of the formula: 

wherein X is as defined above; or ^^^^^^ 
4a 

R is carboxy or protected carboxy when 
R is a compound of the formula: R^'^-H 
^® wherein R^*^ is 2- lower alkyl-S-oxo-6- 

hy droxy- 2 , S - dihydro- 1 , 2 , 4 - triazinyl thio ; 

ot a. salt thereof with a compound of 

the formula: 

j,3b ' 

IS wherein R is as. defined above, or its reactive 

derivative. 

12. A process for preparing a compound of the formula 



20 




Z5 wherein R is amino or a protected amino group; 

R^^ is a catboxy (lower) alky 1; //-^^x 
R is a group of the formula: -ifjy 
-wherein X is hydrogen or carbamoyl; and 
R* is -COO""; or 

, .R^ is 2-lower alky^-S-oxo-6-hydroxy-2,S- 

dihydTO-^,2,4-triazinylthio; aiid 
R is carboxy or protected carboxy; or 
pharmaceuticaliy acceptable salts thereof 
which comprises subjecting a compound of 
25 the formula: 



.a6a7ss9A^i_> 
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*-C-CONH-, — ""1 



Of}" R* 



wherein R , R'^ and R are eaich as defined above 
2a 

and R i$ a protected carboxy (lower) - 
aXkyl, or a salt thereof, to elimination 
reaction of the protective group of 
carbo3fy. > 

A process for preparing a compound of the formula: 



^herein R^ is. amino oi: a protected amino group; 
R^ is a group of the formula : - ^if^ 



wherein X is,h^^ or carbamoyl; and 

R* is -COO"^; or 

R is 2 - lower alkyl - S-oxo -6 -hydroxy- 2,5- 
dihydro-l,2,4-tria2inylthio; and 
R* is carboxy or protected carboxy, or 
pharmaceutically acceptable salts thereof, 
which coinpTises subjecting a compound of 
the formula: 
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• 1 ^ -vV 



wherein R^, R^and R^ are each as defined above 

and: R is a protective group of hydroxy, 
or a salt thereof, to elimination reaction 

of: the protective group of hydroxy. 
A confound of the formula: 



-com 



OR^ 




wherein R^ is amino or a protected amino group; 

R is%ydrog'^nv lower alky 1 Which may be 
substituted vwith suitable subs tituent(s) . 
lower alkenyl, lower alkynyl, cydo (lower) - 
alkyl, cycl6(l<Jwer) alkenyl, or 0 containing 
5-meinbered heterocyclic group substituted 
with o'xo groiq)(s) ; V 

^ ^4^^°*^^^ ^^^^""y-'^^^o^^e^ialJ^aaoyloxy, 
and R is carboxy or protected carboxy, 
and a salt thereof. 
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mm 

15. A process for preparing a corapotmd of the formula: 



OR^ R 



.4b 



wherein R^ is amino or a protected amino group; 
2 

R is hydrogen, lower alkyl which may be 
substituted with suitable substituentCs) , 
lower aikenyl, lower alkynyl, cycle (lower) - 
alkyl I cycle (lower) alkenyl, or 0 containing 
S-membered heterocyclic group substituted 
with oxo group (s); 

R is lower alkanoyl (lower) alkanoyloxy, 
4b 

and R is carboxy or protected carboxy; 
or a salt thereof, which comprises a) 
reacting a compound of the formula: 




wherein R^^ and R*^ are each as defined above, 

or its reactive derivative at the amino 

* . group or a salt thereof , with a. compound 
of the formula: 



N- 




II 

N 

^2 
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wherein and are each as defined above, 

or its reactive derivative at the carboxy 
* grpup or a salt thereof, or 

.\ subjecting a compound of the formula: 



10 



15 



30 



Lza 



CH2R^^ 



Wherein R^, R^d ^nd R*^ are each as defined above 
and R is a protected carboxy (lower) - 
aUyl, or a salt thereof, to elimination 
reaction of the protective group of 
carboxy, to give a compound of the formula: 



rI-J^^^ C-CONH 
20 , X ^ 




S 



Wherein R^, R^^ and R^^ are each as defined 

above and R^^ is a carboxy (lower) alkyl, or 
a salt thereof. 



16. A compound of the formula: 




COO" 



35 
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wherein X is hydrogen or carbamoyl, and a salt 
thereof. 

7. A process for preparing a compound of the formula: 

m-f\ COO" 




wherein X is hydrogen or carbamoyl, or a salt 

thereof, which comprises reacting a com- 
pound of the formula: 

HOOC-CH-(CH2)3CONH-i r^S 

To °- 

COOH 



wherein R^* is a group which can be substituted 
with a group of the formula 
wherein X is as defined above, oir a salt 
thereof, with a compound of the formula: 




wherein X is as defined above. 
A pharmaceutical antibacterial composition 
comprising a compound of claim 1 in association 
with a pharmaceutically acceptable, isubstantially 
non- toxic carrier or excipient. 
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Cephem compounds, processes for their preparation, pharmaceutical compositions containing them, intermediates and 
their preparation. 




@ Naw cephem compounds of the fbrraula: 

wherein R* is amino or a protected amino group; 

R' Is hydrogen Jower alkyi which may be substituted 
with suitable substitueht(s)/lower alkenyl, lower 
alkynyl, cyclo(lpwer)-alkyl, cyclodoweilalkenyl. or 
O containing 5-membered heterocyclic group 
substituted with oxo giroup(s); 
R* is a group of the formula: 4/f"3^ ^ 

. . ""^ 

wherein X is hydrogen or carbamoyl; and 
R* is -COO"; or 

R'is 2>lower alkyl-5-oxp^hydraxy-2, 5-dihydro- 
Q i;2^^azinytthio; and 

R^ is carboxy or protected carboxy. and pharmaceut- 
Ically acceptable salts thereof, arid process for their prepara- 
III tlon, and also a pharmaceutical composition ocwnprising, as 



an effective ingredient the above compound in association 
with a pharmaceuticaMy acceptable, substantially nontoxic 
carrier or excipient The invention also relates to the inter- 
mediate compounds 
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and 



HOOC.CH-(CH2)3CONH _ y s^ 
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CO 



and their preparation. 
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The present European patent application comprised at the time of filing mote than ten claims. 

1 — 1 All claims fees have been paid itvithm the prescribed time limit The present European search report has been 
' — drawn up for ell claims. 
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1) Claims 1-15,18: Cephalosporius , preparation, pharma- 
ceutical composition. 

2) Claims 16-17: Intermediate per se + preparation, 
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